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INTRODUCTION 
Outputs in the health care industry need to be measured in benefits 
to people, such as quality and value, rather than merely in units of 
service (18). This change of emphasis, as stated by Bonnet, would be 
appropriate not only for the health care industry but for many other 
segments of the service sector as well. 
Many of the studies relating to the operation of food service 
departments have considered only quantitative data, such as number of 
meals served, as an appropriate measure of output without an evaluation 
of the quality of service, quality of food, or acceptability to the 
consumer. Input data frequently have been restricted to such measures as 
number of labor hours used; measurement of the effectiveness of the labor 
hours or assessment of the contribution of other factors upon the number 
of labor hours used in a specific situation usually was not made. 
Costs of operation are related both to the quantity and quality of 
goods and services purchased as inputs and to the quantity and quality of 
goods and services provided as outputs. To evaluate the effectiveness of 
a food service system, consideration should be given to a determination 
of costs, and the number of units and the standard of quality of goods 
and services utilized and also produced in the food service system. Those 
inputs that are most influential in achieving desired change need to be 
identified so that control of the system may be directed accordingly. 
Appropriate indices of system effectiveness also need to be identified 
so that a balance may be determined among the number of units of goods and 
services produced, their quality; the benefit they provide, and their cost 
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of production. Knowledge of both the functional relationships and inter­
actions among indices of system effectiveness and significant input 
variables would be desirable in order to ascertain possible trade-offs 
to improve overall effectiveness of a system operation. Minimum levels 
of acceptability of quantity and quality of both inputs and outputs should 
be determined to constrain components of the system. 
One purpose of a model is to depict the way in which concepts or 
variables are related. A prerequisite for model building is a conceptual 
scheme or framework. The appropriateness of a conceptual framework will 
determine the value of a model. In addition, either information or 
assumptions are needed about the patterns and relationships that exist 
(89). The more specifically the relationships are formulated in the model, 
the more detailed the predictions of the model (1). 
Models may be used as a management tool to generate new knowledge and 
to provide information that may be used to improve operations or design 
better systems. Insight into the interaction of components of a system 
are provided as well as a basis for the prediction of outcomes when certain 
conditions exist. The effect of management decisions may be predicted 
before action is taken. 
Few models have been developed for specific purposes within the food 
service industry. Cella (24) reported the development of seven basic 
models to provide evaluation of sites for different types of restaurants. 
The relationship of each selected factor to the volume of business was 
calculated by regression analysis, and each factor was weighted in the 
model according to its relative importance. Both quantitative and 
qualitative factors were included in the models. Similar work has been 
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reported by Darley/Gobar Associates, Inc. (27) based on data from a single 
restaurant chain. McGary and Donaldson (71, 72) developed a conceptual 
model of a centralized conveyor system for a hospital which identified 
essential components of the system and provided techniques to reduce 
interruptions to the system. Quantitative and qualitative standards were 
components of the model. 
Although some work has been done, measurement techniques have not 
evolved to permit the development of a predictive model to analyze the 
overall effectiveness of a food service system. The primary objectives 
of this research, therefore, were to develop a conceptual framework for 
the analysis of a total food service system, and to develop techniques 
for measurement of selected variables related to labor time. Specific 
objectives were: 
1. To identify indices of effectiveness of operation of a nursing 
home food service system 
2. To hypothesize critical input variables relating directly to 
each index of effectiveness of system operation 
3. To develop procedures to measure and/or evaluate selected input 
variables hypothesized to relate directly to labor time 
4. To propose a conceptual framework for the analysis of a nursing 
home food service system as a basis for the development of a 
model at a future time that will specify the relationships among 
input variables and indices of system effectiveness 
5. To propose future studies to develop methodology for the 
collection and analysis of data needed to construct a basic 
model for the analysis of a nursing home food service system and 
to generate new insight into relationships among variables. 
Nursing home food service departments were selected as the vehicle 
for the study because many are of a size that permit investigation of a 
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total system. In addition, nursing homes represented an expanding segment 
of the health care and food service industries about which little data are 
available. 
The case study was determined to be an appropriate and feasible 
method of obtaining data to meet the objectives of the research problem. 
A number of industrial engineering tools were used to facilitate observa­
tion and collection of data. 
The research is reported in four chapters: Review of the Literature, 
Procedures and Related Background Information, Findings and Discussion, 
and Summary. Results from previous studies of the expenditure of labor 
time in food service establishments are summarized in the Review of the 
Literature. Literature pertinent to the selection and development of 
procedures for the research is presented with descriptions of procedures. 
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REVIEW OF THE LITERATURE 
Researchers reporting analyses of labor time expended per meal 
served in various types of food service operations have indicated that 
numerous factors influence the results obtained. Tuthill and Donaldson 
(108) summarized some of the factors as : the type and money volume of 
the operation; the size and arrangement of the food preparation and 
serving units; the amount, kind, and arrangement of labor-saving equip­
ment; employee efficiency; rate of turnover; current wage rates; and 
adequacy of supervision. Kotschevar et al. (61) have suggested that 
differences in labor minutes per meal served or the number of meals 
served per man-hour for different types of food services are primarily 
the result of the amount of service given with each meal. The number 
of meals served, operational conditions, and the time of service were 
indicated to be contributing factors. 
Although the need for adequate measurement of the diverse factors 
contributing to differences in labor time expended per meal served has 
been recognized, the development of appropriate measurement procedures 
has received limited attention by researchers. 
Some studies of labor time expended in food service departments 
have been based on data obtained primarily from mailed questionnaires. 
Efficient use of labor was aeLemined by dividing total paid labor time 
obtained from payroll data by the number of meals or meal equivalents 
served. Explanations of differences in the amount of labor time 
expended per meal served were made from summarization of information 
6 
requested on the questionnaire. Data from large samples frequently were 
subjected to statistical analyses. 
Other studies have been based on on-site collection of data. An 
Indication of the distribution of time In specific categories of food 
service activity v»ae obtained by records kept by employees of the 
expenditure of their time, time study, or work sampling. This Information 
was used to assist In explaining differences obtained In labor time per 
meal served. Attempts have been made to measure effects of the use of 
foods of various degrees of prepreparatlon, and the lufluence of the size 
and layout of the food production area on the labor time expended per meal 
served. Extensive study of a limited number of food service operations 
has been used to develop guidelines for the operation of similar food 
services. The studies have recounted desirable operating practices that 
seemed to contribute to effective utilization of labor. 
Selected studies are reviewed that Illustrate the kinds of research 
that have been conducted to collect data and analyze labor time per meal 
served in rood service departmente, Studies reviewed T-7ere llmd ted to the 
past 16 years; however, other research of an earlier period Is given In 
the References. 
Tuthlll and Donaldson (108) studied the dietary departments In 10 
hospitals that were classified Into four bed capacity ranges and reported 
the results In 1956. The data collection Instrument developed for the 
study Included general information about the hospital and dietary depart­
ment; the schedule of employees and the distribution of employee's time 
among the work areas (food production, serving patients, serving personnel, 
sanitation, and tending storeroom); and Information about equipment. 
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Half of the hospitals were studied for one day using the complete data 
collection instrument. Each employee recorded the actual time spent for 
each work operation throughout the day, and these data were used to 
compile the division of labor time per meal according to specific tasks. 
Abbreviated instruments were mailed to the remaining hospitals. In 
general, the per meal labor time decreased as the number served increased, 
with one extreme exception. Information from the extensive study provided 
more facts than the mailed questionnaire on which to base a discussion of 
differences in per meal labor time. For the five hospitals in the 
intensive study, comparisons were made of the distribution of labor time 
among activities. On the average, about one-third of the total labor time 
was spent in food distribution and service; average preparation time was 
approximately 20 percent of the total time, less than either distribution 
and service or cleaning. Data for the 10 hospitals were compared for the 
following factors that might influence labor time in a dietary department; 
actual bed capacity, average census, number of employees, length of work 
week, number of split shifts, type of service, use or selective menus, 
average number of therapeutic diefs, and formula room service. No con­
clusions were drawn from these comparisons. 
In 1957, Halter and Donaldson (43) reported results of a survey 
conducted by mailed questionnaire among a random sample of general 
hospitals in the East North Central region of the United States. Data 
from 175 institutions were analyzed to determine whether there were sig­
nificant differences in scheduled per meal labor time in the dietary 
departments of general short-term hospitals. Total labor time included 
the hours scheduled for the nonprofessional personnel employed by the 
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dietary department. Direct labor time included only hours scheduled for 
the nonprofessional dietary personnel directly concerned with food pro­
duction, preparation, and service. In determining the total meal census, 
infant formulas, nourishments, and coffee service were not included. 
The average direct labor time per meal served for all hospitals 
ranged from 3.5 to 29.6 minutes. The average total per meal labor time 
ranged from 4.2 to 32.6 minutes per meal with a mean of 17.1. The 
hospitals were classified according to bed capacity, type of ownership, 
and number of meals served daily. There were not significant differences 
at the five percent level of either the mean direct or mean total 
scheduled labor time per meal among groups within a classification. 
Variability of time within the various groups for each of the three 
classifications (bed capacity, ownership, number of meals) indicated no 
differences at the five percent level. Extremely high and low per meal 
labor time, when classified according to the number of meals served daily, 
were those that exceeded the mean of total labor time for each group plus 
Of miiius the âtâiîdâtd uéviàuiùn. Tlic data from these hospitals vsre ccor 
pared for several factors assumed to influence labor time. These factors 
were percent of beds occupied, percent of patients on modified diets, 
length of work week and use of split shifts, service of coffee to personnel 
and guests, training of employees, and yearly turnover rate of employees. 
Based on the data, it was not possible to formulate conclusive statements 
regarding the effect of any one factor in increasing or decreasing total 
labor time per meal. 
Returns from 225 hospitals, the majority of which were short-term 
institutions, were analyzed in a study conducted in 1955-56 by The American 
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Dietetic Association and reported by Donaldson (31). The questionnaire 
developed by Halter and Donaldson (43) was used for data collection. The 
range in total labor time in the dietary department over all hospitals 
was 4.1 to 34.3 minutes per meal, and the average was 16.3 minutes. The 
labor time did not decrease as the number of meals served increased. 
The hospitals were separated into high and low labor time on the 
basis of deviations of more than four minutes plus or minus the average 
of the time for each group when classified according to number of meals 
served. Sixty percent of the hospitals fell within the range of 9.1 to 
25.7 minutes per meal served and were not considered as high or low labor 
time hospitals. Certain assumptions about possible reasons for variation 
in labor time required for efficient management of the dietary department 
were tested by comparing the hospitals with high labor time to those with 
low labor time. 
A greater percentage of hospitals with high labor time than with low 
labor time reported a percentage occupancy lower than the 83 percent 
time than with low labor time used selective menus for all patients, 
served more than the median percent of modified diets, scheduled a 40-hour 
work week for a majority of personnel, provided coffee service for 
personnel and guests as well as formula room service, and conducted in-
service training programs. More than the median of 2.3 minutes per meal 
were reported for other than direct labor in a larger percent of the 
hospitals with high labor time than with low labor time. In a higher 
percent of the hospitals with low labor time than with high labor time, 
straight shifts were scheduled for personnel, turnover rates were higher 
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than the median, and tray service and some housekeeping duties were pro­
vided by nondietary personnel. Factors that were not measured that might 
have affected labor time were identified as the amount and type of 
facilities, physical plant layout, amount and type of equipment, type of 
personnel, and the amount and kind of supervision. 
Kotschevar e^ (61) reported results of a survey of food service 
departments in 118 state mental institutions in 29 states conducted in 
November 1969. The mean productivity rate was 11.6 meals per man-hour 
with a range from 3.9 to 25.2 meals per man-hour. Correlation was found 
between a high patient to employee ratio and a low total meal^ and labor 
cost, and between a low patient to employee ratio and a high total meal 
and labor cost. Similar correlations were not found with food cost. 
Hospitals with butchershops and bakeshops had a significantly higher total 
cost per meal and significantly lower number of meals produced per produc-
2 
tlon hour than those without these departments. 
The hospitals were grouped into population categories according to 
the approximate number of patient days per month. For approximately 
10,000, 30,000, 60,000, and 100,000 patient days per month, the number 
of meals served per production hour increased and the total meal cost 
decreased as the size of population Increased. The total meal costs of 
the largest size group were significantly lower than those of the other 
three groups, and the total cost per meal in hospitals in the smallest size 
Meal cost included the coPt of labor, raw food, and supplies. 
2 
Production time excluded time devoted to service, clerical, account­
ing, management, and similar activities. 
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group was significantly higher than those in the other three groups. 
Hospitals in the three largest size categories produced significantly 
more meals per production hour than hospitals with 10,000 patient days 
per month. 
The dietary departments in 10 general, short-term, nonfederal 
hospitals in Wisconsin that served a specified range of meals daily and 
had one central, autonomous area under the direction of a qualified 
dietitian were studied by Kent and Ostenso (60), and the results were 
published in 1965. Work sampling was used for data collection. The study 
of each hospital was conducted over a seven-day period. All personnel 
(professional, nonprofessional, and clerical) who engaged in activities 
that were the responsibility of the dietary department were observed in 
their work groups. 
The objective of the study was to determine, through statistical 
analyses, possible relationships in the productivity of hospital dietary 
departments and to test the hypothesis that productivity relationships of 
dietary departments with specific homogeneous characueristies were 
similar. Analysis of the data for nine of the hospitals indicated that 
minutes per meal utilized in total, direct, indirect, and delay work 
functions were similar among the hospitals. The authors concluded that 
the mean minutes per meal found in the study, 12.70 minutes, could be used 
as a comparative basis for evaluation and control of productivity and/or 
allocation of labor hours. Simple correlations indicated that there was 
a significant linear relationship (P<.01) between total and direct minutes 
per meal and between total and delay minutes per meal over the nine 
hospitals. Significant relationships (P<.05) also were indicated between 
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total and indirect minutes per meal and between direct and indirect time 
used per meal. No significant relationships were found between total and 
indirect time or between direct and indirect time used per meal served. 
Williams (116) utilized performance sampling, a technique that'com­
bines work sampling and performance rating, to obtain an index of 
effectiveness of time expended in the dietary department of a hospital. 
The study was published in 1966. Work sampling observations were made 
of individuals in groups performing similar functions. Performance 
ratings were made on productive work at the time of the work sampling 
observations. Each individual was given a rating, and an average was 
calculated for the group. 
Data from the performance sampling were summarized to measure group 
effectiveness at performing an assigned task. A computerized program 
called Scheduled Composite Operation Review and Evaluation (SCORE) was 
developed to process and evaluate the data. The SCORE measurement was 
calculated : 
SCORE = productive ratio X perrcnnauce îfaLiug 
where productive ratio = number working 
total number observed 
The SCORE rating was adjusted by an allowance of 10 percent to compensate 
for forced delays and personal and idle time. The SCORE program provided 
for multiple côrrêlaciôns of SCORE measurements with performance indices. 
Initially the following data were considered as performance indices: 
percent of time devoted to the direct work function category, total 
scheduled personnel hours, area of dietary department in square feet, 
number of items on the menu, patient satisfaction, nutritional adequacy. 
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labor cost, food cost, preparation-saving foods used, and total meals 
served. Multiple correlations of SCORE measurements with these 
indices, as measured by the study, were not significant either for 
one-week summary data from nine Wisconsin hospitals or for data 
collected and analyzed from one hospital over a four—week period. 
The revised program included the following data for correlation with 
the SCORE measurement: 
Performance indices 
Total number of meals served ind&x 
Number of nonprofessional hours worked index 
Labor cost index 
Food cost index 
Quality factors 
Patient satisfaction 
Nutritional adequacy. 
Each index consisted of data for the current day (or week) divided 
by data for the previous day (or week) with the result multiplied by 
100. 
Further study of the effect of degree of processing of food on 
labor time expended in the hospital dietary departments was made by 
Zolber (121), and results were reported in 1968. Work sampling was 
used to collect lab:' utilization data in three assembly-serve dietary 
systems that met criteria similar to the conventional hospital dietary 
systems in the Kent and Oatenso (60) study. An assembly-serve system 
was defined as a dietary system that utilizea preprepared (convenience) 
menu items and functioned primarily as a distribution operation with 
a minimum of food preparation within the institution. 
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Foods used during the study were classified Into categories represent­
ing different states of technology. Analyses did not Indicate a direct 
relationship between the percent of foods used in each state and either 
total or direct time; processing time or its components, prepreparation 
time and preparation time; or delay time. A slight tendency for the 
greatest delay time per meal was noted when most foods were used in a 
ready or nearly ready-to-serve state. 
Total time expended per meal served in the three hospitals was 9.32, 
10.42, and 13.12 minutes. Significantly less total time was expended in 
only two of the three assembly-serve production systems than in conven­
tional hospital systems In Wisconsin. 
Work sampling was used by Biedermann et (14) to study the 
utilization of labor time in six school lunch kitchens in Ohio for the 
United States Department of Agriculture. The study was reported in 1966. 
An average of 5.46 man-minutes per meal with a range of 4.66 to 6.96 man-
minutes per meal was found. The average man-minutes per meal was equiva­
lent to 11 meals per man-hour. An analysTR of the variation in labor 
requirements relative to size of operations, layout of physical facili­
ties, availability of equipment, management, and work methods indicated 
that all these factors influenced labor requirements. Methods of measur­
ing these factors were not reported. Work specialization among kitchen 
workers was found to contribute to efficiency. Some task categories 
seemed to lend themselves more toward reduction in effort than others; 
probable methods for reducing effort were suggested. The influence of 
floor space and layout within a kitchen upon the amount of time spent 
working or walking or in delays was evaluated objectively In two schools. 
The results did not give a clear indication that availability of floor 
space alone made utilization of labor efficient. Data were used to develop 
guides for planning new school kitchens and lunchroom facilities and to 
develop standards of labor utilization for three sizes of cafeterias. 
A study of 12 commercial cafeterias was conducted by Freshwater et al. 
(38) for the United States Department of Agriculture and was reported in 
1969. The cafeterias were selected on the bases of geographic location, 
whether single- or doublô-line operations, annual business volume, and 
profits. Using work sampling, man-hour requirements per 100 customers 
were developed for direct labor. It was stated, without supporting data, 
that some of the variable factors having a significant impact upon man-
hour requirements for the specific operations were work methods, menu 
requirements, type and condition of kitchen equipment, layout and design 
of work areas, type of raw food ingredients purchased, and quality and 
quantity of finished foods produced. 
Based on observations in the 12 cafeterias and data relating to the 
proportion of time spent in walking, suggestions were presented concerning 
layout, equipment, and efficient work methods. The study concluded that 
the average cafeteria studied could reduce annual labor costs by $35,600 
through improved supervision and scheduling of work; operating costs could 
be reduced through more efficient kitchen design and equipment layout, 
better training of employees, and improved work methods. The bases for 
these conclusions were not given. 
A similar study of 13 table service restaurants was conducted by 
Freshwater (37) and was reported in 1971. It was estimated that labor 
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costs could be reduced approximately $29,400 annually through improved 
supervision and scheduling of work in the average family-type and 
occasion-type restaurant that participated in the study. 
17 
PROCEDURE AND RELATED BACKGROUND INFORMATION 
The primary objectives of this research were to develop a conceptual 
framework, for the analysis of a food service system, specifically a 
nursing home food service system, and to develop procedures for measure­
ment of selected variables related to labor time. A preliminary conceptual 
framework was proposed on the basis of a search of the literature and 
exploratory visits to nursing homes in the vicinity of Ames, Iowa. Indices 
of system effectiveness were tentatively identified as labor cost per meal, 
food cost per meal, and quality of food and service; critical input 
variables were hypothesized to relate to each index of system effective­
ness. The preliminary framework served as a basis for selecting and 
developing research procedures and also for guiding observations in nursing 
homes. Case studies were conducted in three nursing home food service 
departments to test procedures, obtain specific measurements, and to pro­
vide insights needed to refine and/or support the tentative framework. 
Labor time, as the basic, controllable component of labor cost, was 
selected for intensive investigation in this study. The following 
variables were identified intially as having a direct influence on the 
labor time expended in a nursing home food service department: the use 
of labor-saving equipment, the efficiency of the kitchen layout for food 
production activities, the work methods used by personnel in performing 
repetitive tasks, the pace at which selected tasks were performed, the 
labor demand of the menu served to patients on regular diets, the schedul­
ing of work and of personnel within the food service department, and use 
of the time scheduled in the food service department. Procedures were 
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developed to measure each of the variables. These procedures, and 
background information pertinent to their development, are presented 
after information is given about the selection of the nursing homes for 
the case studies and the research methodology. 
Selection of Nursing Homes 
The food service departments in three nursing homes in Iowa were 
studied during the months of July and August 1970. Selection of the 
nursing homes was based on criteria established for the study. Nursing 
homes were selected as the vehicle for the study because the food service 
systems in nursing homes of the size selected would permit investigation 
of a total system, an objective of the present research. Nursing homes 
are an expanding segment of the health care industry, yet relatively 
little research has been reported about nursing homes and particularly 
about the operation of food service departments in nursing homes. 
Background information 
The term nursing home frequently is used to describe any long-term 
health care facility. According to the American Nursing Home Association 
(3), licensed nursing homes may provide any or all of the following 
services; nursing care and related medical services, personal care, 
and residential csre. The licensing of health care facilities and the 
definition of care to be provided by each classification of facility is 
determined by individual states. A health care facility may have a 
state license as a nursing home and, in addition, be certified by the 
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federal or state government as eligible to participate in specific 
government-sponsored programs. 
Iowa has adopted terminology that identifies the type of care that 
must be available in a facility to participate in specific federal 
programs. Nursing homes are distinguished from custodial homes and are 
designated as basic, intermediate, or skilled nursing homes or extended 
care facilities. Each type of facility is defined below (49, p. 650): 
'Custodial home' means any institution, place, building, 
or agency providing for a period exceeding twenty-four 
consecutive hours accommodation, board, and personal 
assistance in feeding, dressing, and other essential 
daily living activities to three or more individuals, not 
related to the administrator or owner thereof within the 
third degree of consanguinity, who by reason of age, 
Illness, disease, or physical or mental infirmity are 
unable to sufficiently or properly care for themselves 
or manage their own affairs, but who do not require the 
dally services of a registered or licensed practical 
nurse. 
'Basic nursing home' means any institution, place, 
building, or agency providing for a period exceeding 
twenty-four consecutive hours accommodation, board, and 
personal care and treatment or simple nursing care to 
three or more individuals, not related to the 
administîTâtoî: or owTier thereof within the third degree 
of consanguinity, who by reason of age, illness, disease, 
or physical or mental infirmity require domiciliary 
care, simple nursing care, or occasional skilled 
nursing care, but who do not require hospital or skilled 
nursing home care. 
'Intermediate nursing home' means any institution, 
place, building, or agency providing for a period 
exceeding twenty-four consecutive hours accommodation, 
board, and nursing care and supporting services as 
directed by a physician to three or more individuals, 
not related to the administrator or owner thereof within 
the third degree of consanguinity, who by reason of age, 
illness, disease, or physical or mental informity 
require continuous nursing care and related medical 
services or occasional skilled nursing care, but who do 
not require hospital care. 
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'Skilled nursing home' means any institution, place, 
building, or agency providing for a period exceeding 
twenty-four consecutive hours accommodation^ board, 
and the health care services necessary for certifica­
tion as a skilled nursing home under Title XIX of the 
United States Social Security Act (Title XLII, 
United States Code, sections 1396 through 1396g), as 
amended to January 1, 1970, to three or more individuals 
not related to the administrator or owner thereof within 
the third degree of consanguinity. 
'Extended care facility' means any institution, place, 
building, or agency providing for a period exceeding 
twenty-four consecutive hours accommodation, board, 
and the health care services necessary for certification 
as an extended care facility under Title XVIII of the 
United States Social Security Act (Title XLII, United 
States Code, sections 1395 through 139511), as amended 
to January 1, 1970, to three or more individuals not 
related to the administrator or owner thereof within 
the third degree of consanguinity. 
Reports of studies of nursing homes frequently do not define the 
term nursing home; consequently, data reported in different studies may 
not be based on facilities providing comparable services. 
Number and size of nursing homes According to surveys conducted 
by the American Nursing Home Association (3), the number of nursing homes 
doubled in the period 1954-1969, and the average number of beds per 
nursing home also doubled from 26.3 to 58.4. The data are presented in 
Table 1. In a 1970 survey, a separate tabulation was made of nursing 
homes certified as skilled nursing homes, including extended care 
facilities. Figures for Icti'a and all states from the 1970 survey of 
nursing homes and related facilities are shown in Table 2. The average 
number of beds per skilled nursing home nationally was approximately 70. 
A comparison of the number of nursing homes in Iowa in 1966 and in 
1970 when classified by licensed bed capacity is shown in Table 3. The 
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Table 1. Growth in number and size of nursing homes^ in the United States 
for the period 1954-1969^ 
Year 
Number of 
nursing homes 
Number of 
beds 
Average number of 
beds/nursing home 
1954 6,539 172,000 26.3 
1961 9,582 331,000 34.5 
1965 11,981 512,000 42.7 
1966 (Jan. 1) 13,151 583,415 44.3 
1968^ (Jan. 1) 12,912 707,184 53.9 
1969^ (Jan. 1) 13,047 762,465 58.4 
^Nursing home was defined as a facility providing at least eight hours 
per day of licensed nursing care. 
^Source: 3, p. 5. Adapted. 
'^Starting in 1968, the survey distinguished between nursing homes and 
intermediate care facilities. Intermediate care facilities were counted 
as related care facilities, and their number is not included in the totals 
given. 
Table 2. Number of nursing homes and related facilities in Iowa and all 
states in 1970, and number of beds in each type of facility® 
Iowa All states 
Type of facility 
Number of 
facilities 
Number of 
bads 
Number of 
facilities 
Number of 
beds 
Skilled nursing homes^ 81 3,351 9,244 643,403 
Intermediate care 
facilities 499^ 2I.435C 4,455 217,922 
Other related facilities 295 11,105 9,292 238,087 
Total 875 35,891 22,991 1,099,412 
a 
Source: 3, p. 7. Adapted. 
^Skilled nursing homes were facilities that essentially met the 
requirements under Title 19, including extended care facilities. 
^Unskilled nursing homes were considered as intermediate care 
facilities. 
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Table 3. Licensed nursing homes in Iowa® in 1966 and 1970 classified by 
bed capacity 
Nursing home 
Number of 
licensed beds 
1966" 1970C 
No. Percent No. Percent 
Less than 10 27 6.2 10 2.2 
10-19 168 38.4 158 34.6 
20-29 47 10.8 21 4.6 
30-69 141 32.3 193 42.3 
70-109 40 9.2 57 12.5 
110-149 7 1.6 11 2.4 
150-249 7 1.6 6 1.3 
Total 437 100.1 456 99.9 
^Based on the following criteria (2, pp, 15-16): 
1. Establishments under the authority of the Board of Control of 
State Institutions for Iowa were not included. 
2. If an institution had hospital and nursing home beds, it was 
considered a hospital regardless of the number of either type 
of bed. 
3. If an institution had both nursing and custodial home bedu, the 
institution was classified according to the type of beds in 
greatest number. (If two institutions had the same address and 
same administrator they were assumed to be one institution and 
were classified according to the greater number of beds.) 
4. If institutions had the same administrator, but different 
addresses, they were considered two separate institutions. 
(An exception was made in one county where both hospital and 
nursing home were served from the same kitchen, and both 
were considered as part of the hospital.) 
^Data were collected in April and May 1966 by survey of 65 nursing 
homes selected for sampling (2, p. 26). 
^Data were based on the Iowa State Department of Health lists of 
licensed nursing homes, custodial homes, and hospitals for 1970 (51, 53). 
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number of nursing homes increased from 437 to 456 during the period, and 
the percent of nursing homes with 29 or less licensed beds decreased from 
55.4 percent to 41.4 percent. 
Occupancy Aimone (2) reported that occupancy of nursing homes in 
Iowa during April and May 1966 was approximately 95 percent. Data were 
based on a one-sixth sampling of the nursing homes in the state. A 
national study of 400 FHA-assisted nursing homes revealed overall occupancy 
to be approximately 87 percent on January 15, 1969 (112). 
Cost of nursing home care In 1965, public and private expenditures 
for national health were 38.9 billion dollars; by 1970, the figure had 
increased to 67.2 billion dollars. For fiscal year 1966, the year before 
Medicare and Medicaid, state and local expenditures for health care 
represented 13 percent of total expenditures as did that of the federA 
government. By fiscal year 1970, state and local expenditures were 12 
percent, and federal government expenditures were 25 percent of the total. 
In fiscal year 1970, two percent of private expenditures and seven percent 
of public expenditures for health were for nursing heme cars. In the 
fiscal periods 1966-1970, the annual rate of increase in total health 
expenditures averaged 12.3 percent; the average annual rate of increase 
for nursing home care was 19.2 percent (85). 
Studies of total operating costs and specific component costs in 
nursing homes in selected states in 1965 and 1966 were reported by the 
United States Department of Health, Education, and Welfare (111). In 
Table 4 are shown average total operating costs and dietary costs per 
patient day in nursing homes in California, Co]^rado, Massachusetts, and 
New York. As shown below, dietary costs in dollars and in percent of 
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Table 4. Average total operating costs and dietary costs per patient day 
for nursing homes in California, Colorado, Massachusetts, and 
New York® 
Date No. Total Dietary cost 
of of operating Salaries Food Total 
State study homes cost $ % 9 % $ % 
California 1966 950 $10.61 0.99 9.3 1.72 16.2 
Colorado 1965 121 7.64 0.53 6.9 0.93 12.2 1.45b 19.0 
Massachusetts 1966 250 8.22 0.48 5.8 0.92 11.2 1.42^ 17.3 
New York 1965 467 • 10.54 0.58 5.5 0.97b 9.2 1.59 15.1 
^Source: 111. 
^Includes supplies and other expense. 
total operating costs reported for the homes with 50-99 beds were slightly 
lower, with one exception, than comparable figures reported for all homes 
(111). 
Dietary Percent of 
State cost total cost 
California $1.68- 15.1^ 
Colorado 1.34 18.0 
Massachusetts 1.39 16.4 
New York 1.62 14.4 
In the January 1969 survey of 400 FHA-assisted nursing homes, the 
average size of the nursing homes was 94 beds, with regional averages 
ranging from 85 to 112. Estimates of current operating costs per patient 
day for all regions of the United States and for the North Central region, 
that included Iowa, are shown below (112) : 
^Nursing homes with 60-99 beds. 
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All North Central 
regions region 
Number of nursing homes 331 74 
Average total operating cost $15.78 $14.38 
Median total operating cost $15.21 $14.17 
Average and median total operating costs per patient day were somewhat 
lower in the North Central region than in all regions. Dietary costs per 
patient day also were reported, although some nursing homes indicated 
their reported dietary cost figures covered only the purchase of food. 
For all regions and for the North Central region, dietary costs per 
patient day are shown below: 
All North Central 
regions region 
Number of nursing homes 282 61 
Median dietary cost $2.28 $2.13 
A study of Iowa nursing homes, reported in 1969 and based on 60 
percent return from mailed questionnaires to 515 licensed facilities, 
disclosed average total cost per patient day of $12.05 in aarsing uoine 
extended care facilities, $8.80 in skilled nursing homes, and $7.35 in 
unskilled nursing homes (102). Components of total cost were not given. 
Dietary services were provided by all of the extended care facilities 
and skilled nursing hcmss, and by 86.2 percent of unskilled nursing homes 
(101). No explanation was given regarding the lack of dietary services. 
It was reported that the largest single category of beds for patients was 
in semiprivate rooms and that charges generally increased as the degree 
of privacy increased (101, 102). 
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Evaluation of costs Staley (102) suggested that a study was 
needed to determine the factors, and their respective weights, which 
influence the cost of supplying care in nursing homes and related 
facilities. He pointed out that for cost analyses to have validity, 
criteria would need to be established to evaluate quality of care provided 
by the various facilities. 
A study conducted in Minnesota attempted to analyze relationships 
between 12 selected nursing home characteristics and measures of quality 
of care defined in terms of desirable facilities, staff, and programs. 
The data were obtained in structured interviews with 118 nursing home 
administrators or owners. The nursing home characteristics were ranked, 
by stepwise regression analysis, in order of their importance with regard 
to quality of care. The most important characteristic was percent of 
welfare patients; the higher the percent of patients receiving welfare 
in a home, the lower the quality of care in the home. The second most 
important characteristic was cost per day; the higher the cost of care 
per day, che higher the quality o£ care prOviuêu lu tué uûûic (4) . 
Criteria for selection of nursing homes 
Separate conferences were held with two officers of the Iowa Nursing 
Home Association to obtain an indication of receptiveness to the proposed 
study and to solicit suggestions of criteria for selection of iiursing 
homes to be studied. The purpose of the criteria was to obtain nursing 
homes that provided similar services and operated within comparable 
economic constraints. Homes that would be typical of new facilities in 
size and that were constructed specifically as nursing homes were desired. 
It was considered essential that certain criteria be met by all of 
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the nursing homes selected; these were designated as primary criteria. 
Less important factors wire considered as secondary criteria, and an 
attempt was made to meet as many of these criteria as possible. Current 
Information relating to four of the primary criteria was readily avail­
able; whereas, this was not true of the secondary criteria. 
The primary criteria were: 
1. Licensed bed capacity of 70 through 100 beds 
2. All licensed beds classified as nursing home beds; some beds 
also could be certified as extended care beds 
3. Facility built as a nursing home 
4. Quality of general services provided by the nursing home rated 
average or above by an official of the Iowa State Department of 
Health 
5. Conventional meal pattern of three meals per day. 
The secondary criteria were: 
6. At least 90 percent occupancy of licensed beds 
7 : Similar basic daily charge for a semiprivate room with shared 
bath for a patient requiring no special services 
8, Similar percentage of patients on welfare 
9. Similar percentage of patients on modified diets 
10. Similar community size 
11. Similar unemployment rate in the area 
12. Similar average industrial wage rate in the area. 
Information concerning bed capacity and types of beds licensed 
(criteria 1 and 2) was obtained from the annual listings of licensed 
health facilities in Iowa (51, 52). The listing of licensed nursing 
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homes as of July 1, 1969 was used to make an initial list of all facilities 
licensed for 70 through 100 nursing home beds. This list was compared with 
the hospital and custodial home listings, and any facility on the initial 
list that was licensed also for hospital or custodial beds was removed from 
further consideration. Some of the nursing homes also were extended care 
facilities certified for participation in the Medicare program. No attempt 
was made to separate the nursing homes into those homes with some beds 
certified for Medicare and those without beds certified for Medicare. 
In June 1970, the list of nursing homes meeting the first two criteria 
was checked against an updated listing of nursing homes from which the 
July 1, 1970 listing of licensed nursing homes was being prepared. An 
official of the Iowa State Department of Health who was knowledgeable 
about nursing homes throughout the state checked the additions to the list, 
and any nursing homes not meeting criterion 2 were removed. The final list 
of facilities meeting criteria 1 and 2 was checked to eliminate those 
nursing homes that were not constructed specifically as nursing homes and 
those tuât were considered to be below average in quality cf general 
services provided (criteria 3 and 4). Thirty-six nursing homes met the 
first four primary criteria= 
Accurate information regarding criteria 5 through 9 was available 
only from the administrators of the individual nursing homes. These data 
were obtained on the initial visit to the nursing homes tentatively 
selected to be in the study. The most current census data available were 
used to compile information relating to community size (criterion 10) 
(86a). Recent unemployment rates and average industrial wage rates 
(criteria 11 anc' 12) for each community were requested from the Research 
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and Statistics Division of the Iowa Employment Security Commission. These 
data were not available for many of the communities where nursing homes of 
interest were located. 
Selecting the nursing homes 
The list of 36 nursing homes meeting the first four primary criteria 
was reviewed by an officer of the Iowa Nursing Home Association. Ten 
nursing homes were selected where it was believed the administrators would 
be willing to participate in the study. The nursing home association 
officer suggested three nursing homes from the list, and the administrators 
of the nursing homes were contacted. A letter was sent by the researcher, 
accompanied by a letter from the head of the Institution Management Depart­
ment, Iowa State University, to the administrator of each of the three 
homes tentatively selected for the case studies. The letters explained the 
nature of the study and requested permission to make observations over a 
seven-day period in the nursing home food service department. The letters 
are shown in Appendix A. Each administrator also was contacted by 
telephone by the Iowa Nursing Home Association officer who requested their 
consideration of the project and encouraged their participation. Each 
administrator was telephoned by the researcher three days after the letters 
were mailed. Immediate questions were answered and arrangements were made 
for the researcher to visit the nursing home to discuss the project 
further. 
Each of the tentatively selected nursing homes was visited within a 
two-week period in July 1970. One home was eliminated when it was 
discovered that five rather than three meals were served each day. 
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Another home was selected and visited. During each visit to a nursing 
home, the project was explained to the administrator, some background 
information was obtained, and a tour of the nursing home was taken with 
particular emphasis on the food service facility. Arrangements were made 
on the initial visit for the researcher to purchase meals at the nursing 
home during the period of the study, and lodging was secured in the 
vicinity of the nursing home. Definite dates for the study were not made 
on the initial visit to each nursing home, but information about vacation 
schedules and other events which would complicate the study were obtained 
to assist in the final scheduling. When the case study schedule was 
decided, each administrator was notified by letter of the date the 
researcher would arrive and when the study would begin in his nursing home. 
Selection of the Research Method 
A research approach was needed that would permit the researcher to 
examine the functioning of the nursing home food service department as a 
whole. Insights were needed about variables operating within the food 
service department and the apparent interrelationships among these vari­
ables. Interactions of the food service department with other segments of 
the nursing home needed to be determined. The recording of observations 
in detail was considered essential to identify such influences as 
conditions, procedures, and human feelings or interactions that might 
help to explain data obtained and that would aid in developing the 
conceptual framework. The case study approach was selected as an 
appropriate and feasible method of obtaining data to meet the objectives 
of the research problem. 
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Background information about the case study method 
A case study means the intensive investigation of a particular unit. 
The case study method of research usually is applied to the study of a 
single individual, but may be employed to study a group of people, an 
organization, institution, or community. The case study seeks to reveal 
processes and the interrelationships among factors that bring about these 
processes (9). The case study of effectively functioning institutions or 
organizations aids in understanding the well-adjusted condition and places 
deviation from normal in proper perspective (40) . Ideally, when used to 
examine an organization, the case study intensively examines many 
characteristics of the organization over a period of time, thereby 
permitting the investigator to formulate his Ideas as to the nature and 
cause of particular organizational events (59). 
The same limitations apply to the case study method as a research 
tool as to the scientific method in general. These limitations relate to 
(40, pp. 771-772): 
...clear-cut definition of thé problem, formulation of 
shrewd hypotheses. Invention of accurate and objective 
Instruments of measurement, skillful use of such tools, 
adoption of standardized units of measurement and uni­
form terminology, adequate sampling, sound techniques 
for classification and analysis of data, and well 
organized systems of recording and reporting. 
Of particular concern are the uncontrolled and often unacknowledged sources 
of error Inherent in the case study technique, such as the perceptual 
slant of the researcher, the effect the researcher may have on the process 
which he is studying, and distorted accounts of events or relationships 
(59). 
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Data collection methods for a case study include observation, inter­
view, and examination of documents. All available symptoms, measures, and 
information should be used to determine the exact status of the case under 
study. Kelly (59) proposed that greater use should be made of documentary 
evidence. 
Bock (16) pointed out that the case study has distinct limitations as 
well as strengths in contributing to the development of systematic theory. 
The case study is an excellent instrument for explanation of new or 
unfamiliar areas of activity, for learning in greater detail the nature of 
reality, and for providing clues and perceptive insights which may inspire 
useful Investigation (16, 59). The case study may serve to suggest new 
formulations of concepts and hypotheses or to qualify and elaborate upon 
existing ones. The case study may be considered an essential instrument 
for investigating extensive theories that include a large number of fac­
tors and conditions (16) . Hillway (45) contended that the relationship 
of isolated factors often can be seen more clearly through intensive case 
study that tends to uncovcr information that night be overlooked by other 
research techniques. 
The case study method of research utilizes inductive reasoning. 
General conclusions are based upon specific facts obtained through direct 
observation. 
Use of the case study method 
Instruments were developed to measure selected factors believed to 
influence the expenditure of labor time in the food service department. 
The development and use of these instruments are described in other 
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sections of the Procedure. The length of time spent in each nursing home, 
one week, was dictated by the need to obtain sufficient data by using 
these Instruments. This section will describe tools used to obtain 
information of a more general nature. 
Before data collection began, a tentative list of topics considered 
to be pertinent to the operation of nursing home food service departments 
was compiled. The selection of topics was based on experience gained 
from visits by the researcher to various nursing home food service 
departments. The topics served as a checklist to assure that similar 
information was secured about each food service department. The list of 
topics was expanded as additional subjects of Interest became apparent 
during data collection. 
Most information was obtained by observation. A commentary was 
written of activities undertaken, methods and procedures followed, and 
attitudes evidenced by staff and patients while the researcher was in the 
food service department. Notes were taken on a pad of lined paper, and 
no attempt was ir.adc to conceal the fact that notes were being made. 
During meal and/or break periods, informal questions were asked of the 
food service employees to obtain information not observable or to verify 
policy or practices noted. At the end of the week of observation in each 
nursing home, an interview was held with the nursing home administrator 
to obtain confidential Information about costs of the food service 
department, and to verify observed practices and Information obtained from 
other sources. 
For each nursing home food service department, the information 
obtained from the various sources was organized into a written report 
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following a specific outline. These reports do not appear in this 
dissertation but are on file in the Department of Institution Management, 
Iowa State University. Material from the reports was used, however, 
when interpreting the findings and developing the conceptual framework. 
Labor-saving Equipment 
Equipment can be used to offset labor time and/or effort. Labor-
saving equipment has been defined as equipment for which labor can be 
substituted directly (77). Selected pieces of labor-saving equipment 
were chosen as the basis for an analysis of food service equipment as a 
factor influencing labor time. Selection of the equipment was based on 
the rationale that food service machines and/or selected machine 
components replace labor minutes with machine minutes; mobile equipment 
reduces the amount of walking and effort necessary to transport materials 
and supplies from one location to another and, in some Instances, reduces 
the amount of materials handling necessary. The specific equipment 
selected as appropriate for food service departments in nursing homes or 
in hospitals with less than 75 beds was based on recommendations in the 
literature (34, 55, 56, 75). It was recognized that for any specific 
food service department the requirements for equipment to meet production 
and service needs cannot be obtained from a list of recommended equipment 
but only by analyzing the menu in regard to equipment usage (76). 
Selection of equipment may be based on other factors than saving labor 
time; however, in this study, saving labor time and/or effort was the 
primary criterion. 
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An arbitrary weight was given each equipment item according to the 
relative importance it was judged to have on reduction of labor time 
without reference to any specific food service operation. Weights from 
one through five were used. The weights were assigned on the basis of 
judgments as to the anticipated number of times the equipment would be 
used each day, the length of time the equipment would bs used each day, 
and the versatility of the equipment for different uses. The equipment 
items and components studied and the weight assigned to each item are 
tabulated below: 
Equipment item or component Weight 
Blender 1 
Mixer with one attachment 2 
Two additional attachments 1 
Mobile plate dispenser 1 
Self-leveling device 1 
Mobile utility cart or rack 3 
Mobile conveyors to deliver patients' trays to 
dining room 2 
Mobile conveyors to deliver patients' trays to 
patients' rooms 3 
Dishwashing machine 5 
Controlled timing of final rinse 2 
To evaluate the labor-saving equipment in each nursing home food 
service department, two assessments were made. Based on observations in 
the food service department, two scales were used to make assessments of 
1) the availability of the selected equipment items and adequacy of the 
equipment to meet the needs of the food service department, and 2) the 
use of each equipment item. 
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The availability and adequacy of each piece of equipment were scored 
according to the following scale: 
0 Not available or not operable 
1 Available or operable only part -of the time 
2 Available and operable but considered to be grossly inadequate 
in size, number, or design 
3 Available and operable but considered to be somewhat inadequate 
in size, number, or design 
4 Available, operable, and considered to be adequate in size, 
number, and design. 
Criteria were developed for determining appropriateness of size, 
number, or design of specific equipment items. 
Blender: One-half of the largest total quantity needed of a pureed 
food item could be prepared at one time 
Mixer: Whipped potatoes for the total patient population could 
be prepared adequately at one time on the mixer available 
Mobile plate dispenser; Sufficient in size or number to hold plates 
needed to serve the entree to the total patient population 
at one meal 
Mobile conveyors to deliver patients' trays to dining room: Tc-;o 
conveyors were available; one conveyor could be loaded 
while meals were delivered from the other 
Mobile conveyors to deliver patients' trays to patients' rooms: 
Equipment was available to deliver at one time one-half of 
the total number of trays that were sert to patients' rooms 
Dishwashing machine: Two plates on which entrees were served could 
be placed side by side without overlapping in a dishwashing 
machine rack, and trays on which meals were served could 
fit into the machine for adequate washing. 
The use of each piece of equipment was scored according to the 
following scale: 
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0 Not used or rarely used 
1 Sometimes used 
2 Used half of the time when appropriate^ 
3 Used three-fourths of the time when appropriate 
4 Almost always used when appropriate. 
A score was derived for each item by multiplying the score for 
availability and adequacy times the score for use times the assigned weight. 
Using this procedure, no score would result if a piece of equipment were 
available but not used. 
Efficiency of Kitchen Layout for Food Production Activities 
The length of a basic food preparation route and nondirectional 
travel charts were used to derive measures of the efficiency of a kitchen 
layout for food production activities (65, 104, 109). Since interest in 
this study was focused on labor time, the travel chart was used for 
measuring the efficiency of the layout in terms of employee movement 
rather than product movement. Preparation of selected menu items was 
simulated within the layout of each nursing home kitchen as a basis for 
travel charting. 
Appropriateness of the use of the equipment was considered in light 
of limitations imposed by inadequacies of the equipment. For example, a 
score of four was given when soiled items, such as meal trays, were too 
large to be washed in the dishwashing machine if all other appropriate 
soiled items were washed and sanitized in the dishwashing machine. 
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Length of basic food preparation route 
One method of evaluating the layout of a food production facility 
is to measure the length of the basic food preparation route. The route 
proposed by the United States Department of Agriculture (109) to evaluate 
school kitchens was from the storeroom to a sink supplying water for 
preliminary cleaning processes, to the cook's table, to the range, and 
then to the serving counter. In this study, the sink was replaced by 
the can opener in the basic food preparation route. It was assumed that 
the food production employee carried a clean cloth with which to wipe 
the tops of cans before using the can opener. Distances were measured 
from the floor plan of each food service department as described in a 
later section. 
Background information about travel charting 
The travel chart is an industrial engineering tool developed to 
assist in analysis of the placement of equipment in a work center or the 
arrangement of work centers in relationship to each other. The tool may 
be used to evaluate alternative layouts either in original planning or in 
redesigning of a facility (23, 94, 96). 
Industrial engineering applications have emphasized the efficient 
movement of materials in a manufacturing process. The routing of materials 
is described by a sequence schedule that specifies movement through the 
production process from one machine or work center to another. The 
assumption usually is made that the sequence of operations in processing 
specific materials cannot be changed; therefore, to reduce the distance 
materials are moved requires modifying the layout. Information regarding 
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the sequence of processing specific materials and the volume of materials 
processed during a specified time period is needed. Volume may be in total 
quantity or in the number of batches or loads processed during the speci­
fied period of time (23, 65, 94, 96, 104). Dividing the total quantity by 
the average volume processed at one time gives the number of batches or 
loads of material processed. 
The layout may be analyzed on the basis of the movement of all 
materials known to be processed through a group of machines or specific 
work centers (23, 96). When a large number of materials is processed 
through the same machines or work centers, however, a sampling may be 
made either by application of sampling formulas and random numbers or by 
selecting high volume products that are typical of different types of 
flow sequences (23, 94). 
The travel chart is recorded on paper divided into a grid composed 
of equal-sized blocks. Each machine or work center to be considered in 
the layout is listed horizontally by name or code at the top of a column 
of the travel chart and» in the satne manner; vertically along the left 
side of a row. When the layout being analyzed is straight line in nature, 
the order in which the machines or work centers are listed on the travel 
chart should be the proposed arrangement. When movement through a layout 
involves travel in a direction other than forward and backward, the travel 
chart becomes nondirectional, and the order in which the machines or work 
centers are listed is unimportant. A 45-degree line is drawn through the 
grid and separates the chart into "to" and "from" fields. Moves toward a 
machine or work center appear below the diagonal line, and moves away from 
a machine or work center appear above the diagonal line. The volume of a 
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specific material moved per time period is recorded in the appropriate 
square as the material is moved from one specific machine or work center 
to the next in the processing sequence. The volume of all materials 
processed at each location is recorded in the same manner. The total 
volume of materials involved in movements between each pair of machines 
or work centers is obtained by summing the numbers appearing in each 
square. A check on the recording of data is made by summing each row and 
each column over all squares to obtain row and column totals. The sum of 
the row totals should equal the sum of the column totals. 
An efficiency score for each proposed layout is computed to give an 
indication of the relative merits of alternative plans. Various equations 
have been formulated to obtain this score (15, 65, 96, 104). At least one 
of the formulas has been criticized as being valid only for straight-line 
layouts (66). Early versions of the travel chart were directional in 
nature, suitable for analyzing straight-line layouts. The number of rows 
away from the diagonal line represented the number of machines bypassed 
as material zoved from one location to another. 
The nondirectional travel chart summarizes the data and shows 
graphically the total volume of materials moved (or number of moves) 
betifeen each possible pair of machines or work centers for a specified 
period of time. The location of the squares away from the diagonal line 
does not provide information about the number of machines or work centers 
bypassed or the specific direction of movement. Nondirectional travel 
charting efficiency is measured as a ratio of optimum distance or unit 
moves to actual distance or unit moves per specified period of time (65, 
104) : 
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E = where E = efficiency. 
actual 
For the theoretical arrangement to be optimum, each machine or work center 
is adjacent to every other machine or work center with which it has a 
materials handling relationship (23, 104). 
The assumption may be made that distances between each machine or 
work center are equal (one unit distance), or distances may be actually 
measured. To calculate the optimum number of unit moves, each machine 
or work center is assumed to be adjacent to (one unit distance away from) 
the next machine or work center used in the processing sequence. The 
total number of moves on the travel chart provides information about the 
optimum number of unit moves (total moves multiplied by one unit distance). 
To calculate the total actual number of unit moves, the number of moves 
recorded in each square of the travel chart is multiplied by the number 
of machines or work centers (number of units) the material must bypass 
to be moved from one location to another. 
When measured distance is used rather than unit distance, the number 
of moves in each square of the travel chart is multiplied by the measured 
distance that would exist between two machines or work centers if they 
were adjacent to each other (optimum measured distance) and by the actual 
distance between one location and another (actual measured distance). 
Selection of menu items 
Selected menu items were the basis for evaluating efficiency of the 
kitchen layouts for food production activities in three nursing homes. 
Movement of a hypothetical employee was recorded on a travel chart as 
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preparation of each menu item was simulated within each nursing home 
kitchen under conditions specified by the researcher. 
Previous research with the cross chart, a specific type of travel 
chart, for analyzing the placement of equipment in institutional kitchens 
provided some guidelines regarding the number of menu items required to 
achieve stability of efficiency scores and the effect of certain menu 
categories on the use of equipment and, consequently, on the efficiency 
scores. It was reported that the efficiency of an optimal equipment 
sequence for 16 typical menu items decreased only slightly as the number 
of recipes charted was increased to 66. Menu items classified in the 
meat and vegetable categories caused the greatest reduction in efficiency 
scores of proposed layouts (41). 
To obtain information concerning types of food served in nursing 
homes and frequently served items in certain menu categories, materials 
were requested from selected dietary consultants for nursing homes in 
Iowa. Names, addresses, and places of employment of 12 consultants were 
obtained from the Nutrition and Dietary Management Division of the Iowa 
State Department of Health. Materials requested from each consultant 
contacted were a copy of the menu planned for a particular nursing home 
for a specific week and recipes of three frequently served menu items in 
each of three categories (main meal cr.tree, luncheon or supper entree, 
and dessert). A copy of the letter sent to the dietary consultants is 
shown in Appendix B. Ten of the consultants responded to the request for 
information although three were unable to contribute materials as they 
were no longer employed as consultants for the nursing homes specified in 
their letters. 
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Menu categories selected for analysis of the kitchen layout were 
main meal entree, luncheon or supper entree, vegetable, and dessert. 
Considerations in the selection of menu items were that: 1) production 
procedures and equipment use needed to prepare the items be representative 
of a particular class of food products prepared in nursing homes, and 
2) a variety of production and portioning procedures be included. From 
the menus and recipes received from the dietary consultants, a tentative 
list of menu items was compiled, and six menu items were selected for 
the study. 
Recipes from the dietary consultants and other quantity recipes 
were reviewed before the final recipe was selected for each menu item. 
In several instances, the final recipe was an adaptation of several 
recipes in order to simplify procedures and to utilize the processed 
forms of food considered most likely to be used in the production of the 
menu item In a nursing home. Visits to nursing homes in the preliminary 
stages of the research study Indicated that more canned than frozen foods 
were used, and only limited use was made of fresh fruits and vegetables. 
Dehydrated vegetables, such as onion and green pepper, were substituted 
in recipes for chopped fresh vegetables where appropriate. 
The menu items selected for the study, grouped by menu category, 
are given below. The market form of selected ingredients is indicated 
for each menu item. 
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Menu category Menu Item 
Main meal entree Swiss steak with brown gravy 
(using frozen, portioned beef steak) 
Luncheon or supper entree Chicken loaf 
(using canned, boneless chicken) 
Canned soup 
Vegetable Whipped potatoes 
(using dehydrated potato granules) 
Dessert Canned fruit 
Apple crisp 
(using canned apples) 
When production of the menu item was simulated in each kitchen, it was 
assumed that the selected recipe was used and that the food Ingredients 
specified in the recipe were available in the nursing home food service 
department. 
Development of production process descriptions 
The recipes were used to develop detailed descriptions of the 
production process to be followed by a hypothetical employee in the simu-
description was similar to a man process chart. An example of a production 
process description, for swias steak, is shown in Appendix B. The produc­
tion process description for swiss steak was developed from the recipe 
also shown in Appendix B. In the simulated production process, food 
preparation procedures recommended in the literature were followed in 
order to attain a quality product and to retain nutritive value of the 
food. The production process descriptions were developed on the 
assumptions that : 1) one employee would prepare each menu item, and 
2) a minimum of equipment might be available in a food service department. 
For»h 
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It was assumed that top of the range and oven cooking equipment would be 
available in all nursing homes. The process descriptions were modified, 
as described In a later section, whenever more suitable food production 
equipment was available to accomplish a specific task in a particular 
nursing home. 
The collection of all needed equipment and supplies was included in 
the descriptions. Each item to be obtained was listed individually to 
accommodate situations in which ingredients or supplies were not stored 
in one location. In general, ingredients and supplies were gathered at 
the beginning of the production process unless they were available at the 
location where production activity took place. Cleanup and put-away 
activities were not included in the descriptions. 
In developing the production process descriptions, the simulated 
preparation of each menu item was considered in Isolation; consequently, 
dovetailing of activities not directly related to the product being 
prepared was not considered. Only the activity time of the hypothetical 
production etnployee was involved. Time lapses between activities in the 
simulated preparation of a menu item were disregarded and were indicated 
in the production process descriptions by dashes. 
The production process descriptions for the six menu items were 
reviewed by two faculty members of the Institution Management Department 
at Iowa State University. Their comments and suggestions were incorporated 
into the final descriptions. Each step in a production process description 
was numbered consecutively as shown in the example for swiss steak. 
Appendix B. 
46 
Preparation of the floor plans 
A drawing of each of the three nursing home kitchens was needed to 
trace the movement of a hypothetical employee In the simulated preparation 
of the six menu Items and to calculate the distances traveled. A floor 
plan of each food service department was drawn to scale. The floor plan 
Included the Interior dimensions of the kitchen and food storage areas 
and the exterior dimensions of major equipment and structural barriers. 
Measurements were made by the researcher to the nearest Inch. Each floor 
plan was drawn using a scale of one-half Inch to one foot. 
A list was made of all the food ingredients and small equipment 
specified in the six production process descriptions. The actual storage 
location of each item was recorded for each nursing home and was indi­
cated on the floor plan. 
Determination of efficiency of the kitchen layout by travel charting 
Several steps were Involved in determining the efficiency of the 
kitchen layout in each nursing home for the hypothetical preparation of 
six menu items. These steps Included: modification of the production 
process description, determination of the sequence of activities, 
construction of the travel chart, calculation of actual distance traveled, 
calculation of least distance traveled^, and calculation of efficiency 
scores : Each step is described below = 
Modification of the production process description The original 
process description for the production of a menu item was altered to 
^The term "least distance" was substituted for "optimal distance" 
referred to in background information about travel charting. 
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permit utilization of the most suitable equipment available in the specific 
nursing home kitchen to accomplish the necessary tasks. Adjustments also 
were made when specified equipment was not available and when a step could 
be deleted. A process description modification form was used to record 
the nature of the modification as shown in Appendix B for swlss steak. 
All changes were made in reference to numbered steps in the original 
production process description. 
The omission of a step and the extension of a step by the addition 
of small letters are Illustrated in the example for swlss steak. In steps 
20 and 21, long- and short-handled wire whips were specified. Since wire 
whips were not available, one long-handled solid spoon was substituted 
for both utensils, and step 21 was omitted. In step 26, flour was to be 
weighed. Since there were no scales in Nursing Home Z, appropriate 
equipment to measure the flour was obtained, step 26a, and then the flour 
was measured, step 26b. 
Determination of the sequence of activities The sequence in which 
activities outlined by the production process description were simulated 
was indicated by sequence numbers and was determined by the location of 
work areas, machines, and needed supplies in each kitchen. A move chart 
work sheet was used to record the sequence of movements of the hypothetical 
food production employee in the simulated preparation of a menu item as 
shown in Appendix B for swlss steak. There were three columns in which to 
record Information on the move chart work sheet. In column one, each step 
of the modified production process description was listed in consecutive 
order. In column two, the location of work activity was listed for each 
step. The movement of the hypothetical employee from one location to 
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another In logical sequence was recorded in column three by sequence 
number. The order in which certain processes had to be accomplished 
provided a framework for the sequence of activities. Whenever possible, 
activities were arranged so that the amount of travel and the number of 
trips taken by the hypothetical employee were minimized. For example, 
all supplies located in one place were collected at the same time. The 
order in which supplies were collected at different locations depended 
on the relationship of the storage locations to each other and to the 
place where processing was done. All steps in the process description 
that were executed at the same location at a point in time were assigned 
the same sequence number. 
In the illustration, steps eight and nine took place at the same 
location, the small storeroom, and were assigned the same sequence number, 
four, representing the fourth location for work activity of the hypothetical 
employee in the simulated production of swiss steak. Because many steps 
were performed at the same location at a point in time, there were fewer 
sequence numbers than there were steps in the process description= In the 
illustration, there were 62 steps and 24 sequence numbers. 
Construction of the travel chart Each location at which an 
activity took place in the simulated production of a menu item was listed 
on the travel chart matrix at the top of a column and along the left side 
of a row. The order in which the locations were listed was unimportant, 
but the order was identical for the two axes. Movement of the hypothetical 
employee was from locations listed across the top of the matrix (columns) 
to locations listed along the left side of the matrix (rows). As shown in 
Appendix B for swiss steak, the sequence numbers were recorded in 
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appropriate squares of the matrix, thus identifying the sequence of 
movement and the number of movements from one location to another. For 
example, in the illustration, sequence numbers 16 and 23 identified the 
sixteenth and twenty-third movements from one location to another of the 
hypothetical employee in the simulated production of swiss steak; both 
movements were away from the number five cabinet (specifically, the work 
surface above the cabinet) toward the deck oven. There was one movement 
in the reverse direction, from the deck oven to the number five cabinet, 
sequence number 17. 
Calculation of actual distance traveled The number of moves 
between each pair of locations was multiplied by the actual distance 
between the locations. Actual distance was measured from the floor plan 
of the nursing home food service department. To simplify and promote 
consistency in the measuring of distance, certain procedures were estab­
lished and are Illustrated in Appendix B. For example, a point at each 
location was selected to and from which the hypothetical food production 
êiaployêê WâS âsôUfàêd tô môvê. This point was the front cêîiuêr ûf tué 
length of a location facing the traffic aisle (illustration A). Walk-in 
storage areas were measured to the center of the floor space even though 
the total floor area might not be free for passage (Illustration B)^. 
The traffic pattern of the food production employee was assumed to follow 
only straight lines, and turns were executed at right angles; curved and 
^In Nursing Home X, the storeroom was large, and packaged foods were 
stored in two distinct locations within the storeroom. The storeroom was 
treated as two areas, and measurements were taken in each area as 
described for a single storeroom. 
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diagonal traffic patterns were omitted for mathematical convenience. 
Distances were measured flush to the location without allowance for 
clearance. All fractions of an inch were dropped when recording the 
actual distance between any two locations. 
The calculated distance multiplied by the number of moves Indicated 
in each square was recorded in each square of the travel chart matrix 
above the sequence numbers and separated from the sequence numbers by a 
line, as shown in the travel chart for swiss steak in Figure 5, Appendix 
B^. When distances had been computed and recorded in the appropriate 
squares of the matrix, the total actual distance traveled by the hypo­
thetical employee in the simulated production of the specific menu item 
was obtained by adding the distance figures. Addition of the distance 
figures in both the horizontal and vertical directions provided a check 
of the mathematical result. 
2 Calculation of least distance traveled The least distance 
traveled was achieved when each time a move was indicated by a sequence 
number, the location cô which the hypothetical employes was to travel was 
adjacent to his current location. A least distance chart was used to 
compute the least distance that might be traveled in the simulated 
production of a menu item as shown in Appendix B for swiss steak. The 
sequence numbers followed in the production of a menu item were recorded 
"TJhen a distance was calculated between two locations, the distance 
was recorded on a distance matrix as wall as the travel chart for the 
specific menu item. Reference was made to the matrix when the distance 
between two locations was needed that had already been measured. 
^The term "least distance" was substituted for "optimal distance" 
referred to in background information about travel charting. 
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consecutively in column one. Beside each, sequence number, in column two, 
the location to which the employee moved was indicated. In column three, 
the full length of each location as measured along the traffic aisle was 
recorded.^ The starting and ending locations were recorded as half the 
length along the traffic aisle, as the employee started and ended movement 
at the center of a location. Least distance traveled was obtained by 
adding the distance figures in column three. 
Calculation of efficiency scores The percent efficiency of the 
layout of a nursing home food service department for the activities 
Involved in the simulated production of each menu item was calculated 
using the formula: 
E = least distance traveled ^ 
actual distance traveled 
A composite percent efficiency score was computed for each nursing home 
from data for all of the menu items studied. The formula was: 
n 
E least distance traveled 
E = — X 100 
n 
Z actual distance traveled 
i=l 
where n = number of menu items 
1=1,2, ..., n 
^The full length of storage areas was measured exclusive of sections, 
such as passageways, where no supplies were stored. 
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Work Méthode Analysis 
It was considered desirable to obtain a measure of the efficiency of 
human effort expended by food service department employees in the 
performance of specific tasks. It was recognized that the manner in which 
a task is performed is influenced by many factors in addition to the work 
habits of the individual employee. Policies, instructions, interaction 
with other employees, and facilities are a few of the elements contributing 
to the performance outcome. 
Work methods employed by food service workers to accomplish selected 
tasks have been studied to find ways to simplify work. Lipscomb (64) used 
process chart-man analysis and the flow diagram to study cake making and 
table setting procedures and the operation chart to study dishwashing 
methods. McKinley (74) studied eight work processes involved in food 
production in order to select appropriate illustrations of original and 
improved methods for use in work simplification training classes. Layout 
of the workplace and procedures were described for each process. Right 
and left hand motions and total time were recorded on an operation chart 
for five of the processes, for both the original and the improved methods. 
The usa of industrial engineering procedures requiring this amount of 
detail were considered to be impractical for purposes of this study. 
An instrument or procedure was needed to enable an observer to 
analyze the work methods employed in the performance of specific tasks by 
food service employees at various institutions and/or by several employees 
at the same institution. A search of the literature revealed no available 
instruments of the type desired. 
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Evaluation Instruments have been developed to derive quantitative 
scores for specific aspects of a food service operation although none was 
concerned with work methods. Obert and Burr (81) developed a rating 
scale for acceptability of food and score card for evaluation of manage­
ment practices in nursing homes, as a means of evaluating the effect of 
training on the performance of nursing home food service personnel. The 
management practices score card was used to evaluate practices related 
to administrative procedure, food purchasing, food storage, menu formula­
tion, preparation equipment, preparation and cooking methods, and meal 
service. Each instrument consisted of five-point scales, and descriptions 
of the extreme and middle points were written for each factor or 
characteristic being evaluated. The number of factors evaluated under 
each category ranged from five through eight. 
Deisenroth (29) developed an evaluation instrument to assess the 
eatability and appearance of food served at lunch or dinner in different 
types of food service establishments so that a quantitative score could be 
ascribed tc the quality of food, A seven-point scale was selected to 
reflect various levels of each characteristic scored. 
Traynham (106) developed an evaluation instrument to assess the 
quality of service and service-related aspects in table service 
restaurants during luncheon. One hundred thirty-five items concerned 
with specific service situations and conditions existing in restaurants 
formed the original item pool. Each of these items was ranked by 
selected persons on a seven-point equal interval scale to determine the 
relative importance of each item to quality of service. The final 
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Instrument of 45 Items was composed of subscales for customer enjoyment, 
sanitation, and speed of service. 
Two instruments were developed for this study In an attempt to obtain 
Information about the efficiency of human effort expended by food service 
department employees In the performance of selected tasks. Literature 
pertaining to the construction of rating scales was reviewed. 
Background information about developing rating scales 
The first consideration in developing a rating scale, for such 
purposes as evaluating personnel, is to determine the factors or content 
to be Included in making the appraisals. Then it is necessary to develop 
an instrument or procedure that will focus attention upon these factors and 
provide a standard basis for comparison (57). To assist the researcher in 
the selection of factors for rating the performance of an employee, Barrett 
(10) suggested that a clear statement be made of the objectives or purpose 
for which the rating scale is being developed. 
Evaluation of an employee may be on the basis of personal character­
istics, such as attitudes, interests, and intelligence; his performance; 
or his output or product. Evaluation may be conducted by comparison with 
others, with job standards, or with an absolute standard (10). According 
to Johnson and Cassell (57) and Barrett (10), the basic methods by which 
rating can be accomplished are ranking. paired comparison, man-to-man 
comparison, graphic rating scales, check list, forced distribution, 
forced choice, critical Incident, program review, nomination, work sample 
tests, and free-written ratings. Barrett (10) described three general 
types of scales that can be used for measurement. These are ordinal 
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scales which provide a simple ordering, interval scales which have an 
arbitrary zero point and equal intervals between adjacent steps on the 
scale, and ratio scales which have a meaningful zero point and equal 
intervals allowing for the computation of ratios. 
The product or skill to be evaluated should be analyzed carefully 
and each aspect should be considered separately (19). The quality and 
independence of each factor or criterion contained in the rating scale 
determines the reliability and validity of the scale. It is Important 
to Identify those criteria with high discriminatory ability as well as 
those that contribute little or nothing. The factors or criterion 
measures selected for Inclusion in the appraisal instrument should possess 
the attributes of relevance, reliability, freedom from bias, practicability, 
observability, universality, and distinguishabllity (57). The number of 
scales or criterion measures in an instrument will vary. Factor analysis 
may be used to cluster scales or criterion measures into meaningful groups 
(10). 
Informai criteria for writing and edltln% statements to be used in 
specific types of scales have been suggested. The following guidelines 
were selected from a list by Edwards (36) for editing attitude scales and 
a list by Barrett (10) for writing scales for performance evaluation: 
1. Avoid statements that refer to the past rather than to the 
present 
2. Avoid statements that may be interpreted In more than one way 
3. Avoid statements that are irrelevant 
4. Avoid vague concepts 
5. Restrict each statement to one thought 
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6. Make statements short 
7. Write statements in the form of simple sentences rather than 
compound or complex statements 
8. Make the language of statements simple, clear, direct 
9. Make statements internally consistent 
10. Avoid use of words that might not be understood 
11. Avoid statements containing universals such as all, always, 
none, or never 
12. Use such words as only, Just, merely with care and moderation 
13. Avoid use of double negatives. 
A graphic rating scale requires that notation be made of the degree 
to which a given aspect of behavior is evident. Scales in which the end 
points are wider apart give more reliable results than do those in which 
the spread is narrow (10). How many levels of discrimination are useful 
would depend on the type of rating and conditions. A seven-point rating 
scale has been recommended for optimal reliability in most instances (120). 
A careful description of what is being rated is needed so that a person 
using the instrument has a clear picture of each characteristic or factor 
involved. Brown (19) stated that neither objectivity nor discrimination 
is increased by describing more than three levels of a characteristic or 
factor to be scored in evaluating a product or skill. Frequently the 
er.tremes and midpoint of the scale are defined. 
Directions for the use of an instrument should include a statement 
of the purpose of the scale, the procedures for rating, and definitions 
or specific details about the meaning of each value on the scale for each 
factor Included in the instrument (33, 120). Brown (19) indicated that 
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directed experience in using a rating scale usually is needed before 
ratings will be accurate. The opportunity to observe performance, the 
ability to make sound Judgments, the point of view of the rater, and the 
status of the rater relative to the person being rated are factors that 
will influence performance evaluations (10). 
Selection of the food service tasks 
The following criteria were developed as a basis for the selection 
of specific food service tasks : 
1. Tasks are representative of direct work activities performed 
by food service personnel 
2. Tasks are performed frequently and regularly 
3. Tasks are repetitious in nature 
4. Tasks are not performed simultaneously 
5. Tasks can be delimited in scope for ease and accuracy in 
observing performance 
6. Tasks are those to which application of the principles of motion 
econony can be expected to make a difference in the length of 
time and/or effort expended to complete the task. 
It was assumed that food service tasks that are repetitive in nature and 
occur frequently would be the most efficiently organized and executed of 
any activities performed in the department. 
Two tasks were selected for study, the portioning of hot foods and 
the handling of soiled dishes in the dishwashing area. These tasks are 
representative of serving and cleaning activities respectively and 
traditionally are performed at regular intervals three times each day. 
A short span of time usually elapses between the execution of the two 
tasks. 
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Development of the instruments and data collection forms 
The Instruments constructed for this study were composed of positive 
criterion statements that describe desirable applications of selected 
principles of motion economy to the performance of the specific task. The 
principles of motion economy developed by Barnes (7) were used as a basis 
for developing the criterion statements. The statements were intended to 
be interpreted literally. An example was given under most of the state­
ments to provide clarification. Each statement was letter-coded for 
Identification. The statements were organized under three general 
headings; work station, hand and body motions, and flow of work.^ These 
headings were adapted from a list by Mundel (79) of five areas in which 
Innovation or change may be introduced that will affect the performance 
of a job. Terms used in the instruments were defined for clarity. 
A seven-point scale was selected to evaluate the correctness of each 
criterion statement when related to the performance of an employee. The 
discrete points on the scale ranged from six through zero. When a 
criterion statement was applicable to the situation being analyzed; a 
value of six indicated that the statement was correct for all the instances 
observed, and a value of zero indicated that the statement was correct for 
none of the instances observed. Criterion statements that were not 
applicable to the actions of the employee being observed were recorded as 
NA, not applicable. Special seven-point scales were developed for use 
^Since the methods used to perform a task may affect the quality of 
the end product as well as the time and effort expended to perform the 
task, an assessment with regard to quality was considered desirable. 
Statements were developed for each Instrument under the heading factors 
related to quality. 
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with certain statements. Each discrete point on the special scale 
indicated a specific type of movement or a certain distance traveled. 
For each instrument, a data collection form was prepared on which 
the appropriate scale value was recorded for each criterion statement 
when the work methods of an employee were evaluated. Code letters for 
the criterion statements as they were identified on the instruments were 
used on the data collection forms. Space was provided on the right side 
of the forms for the rater to write examples or other notes concerning 
observed behavior. 
Supplementary information forms were developed to obtain specific 
information regarding the work station and procedures followed. It was 
s> 
believed that this additional information would assist the rater in 
reconstructing a work situation since the evaluations were made following 
the observation period. The background material also would assist in the 
interpretation of scores obtained by using the work methods analysis 
instruments. 
Preliminary testing of the instruments 
The work methods analysis instruments and data collection forms were 
revised during 11 trials of each instrument. The trials were conducted 
in the food service department of the Student Health Service and in the 
Institution Management Laboratory', both at Iowa State University, and in 
selected nursing and custodial homes in the vicinity of the university. 
Two raters were used in each instance. Two graduate students in the 
Institution Management Department were instructed in the use of the 
instruments, and either one or the other, with the researcher, analyzed 
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the work methods used in a specific work situation. Interrater reliability 
was estimated to be low for most criterion statements as determined by 
Inspection of the trial data. 
After some revision of the instruments, it was concluded that they 
could be used effectively by a single rater on the assumption that the 
one rater would analyze the performance of tasks within and among nursing 
home food service departments in a consistent manner. Some changes were 
necessitated in the instruments as they were used in data collection. A 
copy of the work methods analysis instruments and supplementary materials 
used in data collection are found in Appendix C. 
Collection of data 
It was feasible to observe one person portioning hot foods and one 
person handling soiled dishes in the dishwashing area during a single meal 
period. The employee performing a task was observed continuously 
throughout the operation with the exception of the handling of soiled 
dishes following the noon meal. In these instances, only the first 30 to 
45 minutes of the operation were observed. Usually only one person 
performing a specific task was observed for purposes of analysis, l^Ihen 
two persons were performing a task, separate scale values were recorded 
for each criterion statement for each person observed, if the work methods 
of each person were analyzed. The few instances when this procedure was 
followed was for the task handling soiled dishes. 
With two exceptions, the instruments were used to analyze the work 
methods of food service employees during the noon and evening periods of 
serving and dishwashing. The two exceptions involved analysis of the 
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soiled dish handling operation at one breakfast meal each in Nursing Homes 
X and Y. Observations of the portioning of hot foods usually were made at 
meals when the researcher also was engaged in collecting data by work 
sampling. The handling of soiled dishes in the dishwashing area at the 
evening meal also was analyzed while other data were being obtained. The 
dishwashing opération following the noon meal was observed after collection 
of work sampling data for the early segment of the day had been completed. 
Thorough familiarity with the terminology and with the particular 
points to be evaluated and careful observation of the employee were 
necessary. Work methods were evaluated using the instruments after the 
period of observation was completed (in a private area away from the 
kitchen). Notations were made during the serving and dishwashing 
operations to aid in memory recall. Tallies were made of specific aspects 
of the operation to assist in objectivity, and certain phases of the 
operation were timed using a wristwatch with a second hand. Information 
on the derivation of certain scores is given In Appendix F. 
The supplêiaenLâry information forms ware filled cut on the first day 
of the study in each nursing home. On subsequent days, the information 
requested on the supplementary forms that was different with each observa­
tion period and that was pertinent to the analysis was recorded directly 
on the data collection form. For example, before scale values were 
assigned, a diagram of the employee's work area was drawn on the bottom 
of the form, and the position of the worker and pertinent equipment and 
materials were indicated. When scale values were assigned to each 
criterion statement, the reason for the particular assigned value was 
explained in a notation. 
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Performance Rating 
It was of interest to know the relative difference in pace with 
which work was accomplished in the three nursing home food service depart­
ments. Performance ratings were made by the researcher of employees 
performing selected food service tasks. 
Background information about performance rating 
Rating is a process of comparing the performance of a worker under 
observation with a concept of normal performance^ (7). For an observer 
to rate competently, he must understand what is being accomplished, how 
it is being accomplished, and have an appreciation of the relative 
difficulty of the accomplishment (98). Motion pictures have been used 
for training persons in the techniques of performance rating. In the 
scenes pictured, an experienced operator performs the same operation 
while working at a number of different speeds. Frequently normal 
performance is considered to be 100 percent, and incentive performance 
is set at a higher level. 
Rating errors may result from an inadequate or poorly designed 
rating scale, not understanding the rating scale, not understanding the 
operation being observed, systematic bias, error of central tendency, 
anchoring effect, or random error. Absolute and systematic error 
statistics can be computed to indicate an individual's variability in 
rating film sequences for which a correct rating has been established 
^The term performance refers to speed of movement, pace, or tempo of 
the person being observed. 
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over time. Systematic error measures the tendency of an individual to be 
consistently high or low in his ratings as compared to a standard or to a 
group. The absolute error is the percent mean deviation of an individual 
from the correct rating (98). 
Barnes and Andrews (8) have indicated that performance ratings can 
be made at the same time that work sampling observations are obtained. 
This technique, known as performance sampling, has been used by Williams 
(116) in a study of the food service department in a hospital. A 
limited study conducted by Andrews and Barnes (5) indicated that the 
influence of observation time on the precision of performance ratings 
made by industrial engineers experienced in work measurement was not 
statistically significant. 
Training in performance rating 
Films developed fay the Society for Advancement of Management were 
used by the researcher to develop a concept of standard performance and 
to identify the extent of deviation from the standard. The films were 
selected because of their availability from the Media Resources Center, 
Iowa State University. The films were of 24 different factory, clerical, 
and "laboratory" operations. An operator was pictured working at a 
predetermined rate of speed in each segment of the film. The true rating 
for each task in each segment of film was obtained from a table (99). 
To obtain the true performance rating from the table, the percent of total 
allowances for the operation and the percent of expected attainment of 
the average, qualified incentive operator had to be determined. 
For training purposes, total allowances of 15 percent and an expected 
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attainment of 125 percent were selected to determine the pace at which 
the operator was working in each segment of the film. These figures 
seemed to be commonly used benchmarks for performance rating. The total 
allowance, expressed in percent, indicated the amount of paid time 
permitted for personal needs, relaxation, and minor delays. Kent and 
Ostenso (60) reported that approximately 11 percent of total time 
expended by food service personnel in nine hospitals was in delays or 
personal and idle time; therefore, it seemed that the figure of 15 
percent would not be unreasonable. An expected attainment of 125 percent 
indicated that the average qualified operator working at an incentive rate 
on an eight-hour day basis was expected to be able to produce 25 percent 
above the normal output. According to Barnes (7), when the average 
incentive pace is set at 125 percent, the average hourly output of two-
thirds of all incentive workers is expected to fall in a range extending 
from 15 percent below to 15 percent above that level. Food service workers 
usually do not work in incentive programs. Using the benchmarks indicated 
above; the pace indicated as normal (100 percent) seemed reasonable to the 
researcher. 
The films were viewed during two different periods of several weeks 
duration prior to collection of data. Visual examination of the ratings 
indicated the researcher did not rate consistently the performances viewed 
in the films. Since the researcher did not feel competent to make 
accurate judgments of the pace at which a worker was performing, the 
extent of this aspect of the study was limited to rating the performance 
of selected tasks. This procedure permitted a short period of time in 
which to determine the pace of the worker. It was believed desirable to 
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explore the use of this type of measurement even though the validity of 
the findings might be questioned. 
Selection of tasks for performance rating 
Tasks within the activity categories of preparation, service, and 
cleaning were selected for performance rating. These three activity 
categories were of primary interest because much of the productive work 
in a food service department is concentrated in these areas. Tasks 
within each category were selected to meet, as closely as possible, the 
following criteria: 
1. Tasks can be easily recognized 
2. Tasks require at least a short period of time to complete, long 
enough to allow an observer cime to determine therpace of the 
worker 
3. Tasks are repetitious in nature 
4. Tasks are performed frequently. 
Food preparation tasks were the most difficult to choose because of the 
unpredictable occurrence of many of the possible tasks. 
The selected tasks are listed below under the appropriate activity 
category : 
Preparation 
Individual portioning or shaping of food before cooking 
Chopping food 
Service 
Setting up trays with tray mat and utensils 
Portioning desserts 
Portioning hot foods 
Cleaning 
Removing soiled dishes from patients' trays 
Racking soiled dishes In dishwashing machine racks 
Cleaning work counters 
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A rating was made of the speed at which a task was performed whenever the 
task was executed in the presence of the observer during scheduled 
observation periods. 
Labor Demand of Regular Diet Menu for Patients 
The menu generally is considered to be the axis around which food 
production and service activities are organized. An attempt was made to 
determine the effect of the menu and type of ingredients on the labor time 
needed in the food service department without consideration for work 
methods used by the employees, availability of equipment, or other 
confounding variables. 
Background information about measuring labor time in preparation of menu 
items and the effect of preprepared foods on labor time needed 
The industrial engineering tools of predetermined motion times and 
time study have been applied, on an experimental basis, to selected food 
service tasks to obtain labor time data and to permit establishment of 
pL'ûuucticn tiaes. 0ns system of predeteriTilned motion times is Methods-
Time Measurement (MTM). MTM has been defined as (70, p. 12): 
— a procedure which analyzes any manual operation or 
method into the basic motions required to perform it, 
and assigns to each motion a predetermined time 
standard which is determined by the nature of the 
motion and the conditions under which it is made. 
Tables of predetermined time standards have been developed with the unit 
of time for each basic element given in one hundred-thousandth of an 
hour. Master Standard Data (MSD) are combinations of MTM elements 
developed to take advantage of basic patterns of motions (26). 
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Montag (78) reported on the feasibility of using MSD and of developing 
and using alpha-mnemonic coding of standard data built from MSD for 
estimating labor time for food production activities. The production of 
selected bakeshop products was the subject for the study, and results were 
compared with stop watch studies (leveled time) of the same activities. 
Each hand and body motion required to perform the major steps of the 
procedures was determined, and the kind and length of the motion and the 
conditions under which it was made were decided before the proper 
identifying symbol was assigned. The feasibility of developing coded 
standard data elements with universal application in the food service 
industry was determined to be worthy of consideration. 
Although one study has subsequently been reported using MTM to 
determine normal performance times for entree serving cycles (13) , no 
reports have been published of further use of predetermined motion times 
to develop standard times for food production activities. Research has 
been reported, however, using time study to develop standard times for 
tasks involved in feed production processes tor p-.-.-rposes of computer 
scheduling and production planning. These studies were conducted by 
Brown (21. 22) at the Shands Teaching Hospital and Clinics at the 
University of Florida and by DeMarco ^  al. (30) and Ivanicky et ad. (54) 
at Cleveland Metropolitan General Hospital. The data collected were for 
the specific layout and equipment in each kitchen, and the data could not 
be applied to another operation without modification. Each method 
involved separating processes into distinct units for timing so that data 
could be applied to the production process of more than one menu item. 
DeMarco et al. (30) divided selected recipes into six time zones: assembly, 
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preparation, panning, cooking, holding, and portioning. For the time 
zones preparation, panning, and cooking, the activities in 15 recipes 
were divided into steps or elements, defined as the smallest direction 
in a recipe (54). Brown (21, 22) used the term module, defined to mean a 
standard measurement of labor for a task segmented into a clearly defined 
piece of work with parameters that indicated a beginning point, motions, 
and an ending point. In both the Ohio and Florida studies, recipes and 
procedures were standardized, and labor time data were obtained by time 
study during normal preparation of menu items. Brown (22) stated that 
performance rating was not applied and allowances were not made for lag 
time; whether this was the procedure for the Ohio studies was not 
reported. In both the Ohio and Florida studies, data were collected for 
the performance of tasks involving various quantities of materials. The 
number of replications at each quantity level was not reported. Average 
times from accumulated data for each module were used by Brown (22) to 
develop the best fitting curve, designated as a standard data curve. 
Ivanicky ct cl, (54) subjected data to regression analysis to obtain a 
best fit for the straight line by means of the method of least squares. 
Standard error of estimate, slope, and intercept were calculated. 
Some elements or modules were found to vary with quantity of product 
involved and others did not. Ivanicky ^  al^. (54) classified elements 
accordingly : 
1. Elements for which production time was proportional to the 
number of portions produced, such as items requiring individual 
handling 
2. Elements for which production time was practically independent 
of the number of portions produced, such as blending ingredients 
in a blender and adding ingredients with a dumping motion 
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3. Elements for which production time was affected by but not 
proportional to the number of portions produced, such as 
cooking time. 
Some elements were classified in all three categories depending on the 
ingredients or type of product involved. 
Effects of the use of preprepared foods upon the demand for labor 
time in the preparation of menu items has been studied. The amount of 
preparation-saving foods used was measured, and an attempt was made to 
correlate these data with labor time and other variables (116, 121). 
Preparation-saving foods were classified according to the kind and 
extent of processing involved when the purchased product was used in a 
particular hospital. The degree of built-in preparation served as the 
criterion for the division of foods. 
Williams (116) used a four-stage classification system and was 
concerned primarily with third-stage processed foods. Third-stage 
processed foods, defined as mixtures of two or more individual foods and 
products in which commodities had lost much of their original identity, 
were considered preparation saving. 
Zolber defined the following five states (121, p. 32): 
State 1: Food which require three or more phases of preparation 
or manipulation before use 
State 2: Foods which require two phases of preparation or 
manipulation before use 
State 3: Foods which require one phase of preparation or 
manipulation before use 
State 4: Foods which are ready to be served in the as-received 
condition, except for opening the container to serve 
State 5: Foods which are portioned and ready to serve. 
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The classification system used by Williams (116) was not described fully; 
therefore, comparison of the two classification systems was not possible. 
In each research study, the pounds of food utilized in each state of 
technology were calculated. To provide a basis for comparison of hospital 
food systems, the weight of foods used per 100 meals served and the 
percent distribution of quantity of foods utilized in each classification 
were computed. 
Using data from nine Wisconsin general hospitals, Williams (116) 
found no significant correlation between the amount of third-stage 
processed foods used and direct labor time. Multiple correlations with 
other variables did show a positive correlation of third-stage processed 
foods with labor cost and with food cost at the five percent level and 
with total labor hours at the one percent level. Williams collected data 
for a four-week period in a single hospital. The performance index for 
use of third-stage processed foods was calculated in the following manner; 
third-stage processed foods used (current day) 
third-stage processed foods used (preceding day) 
Correlation of Scheduled Composite Operation Review and Evaluation" (SCORE) 
and of other variables with the index for use of third-stage processed 
foods revealed no significant relationships for either the first or second 
two-week period of the study. As a consequence, the use of third-stage 
processed foods was deleted as a performance index. 
^SCORE = productive ratio X performance rating 
where productive ratio = number working 
total number observed 
71 
Zolber (121) attempted to determine whether a direct relationship 
existed between the percent of preprocessed foods utilized or weight per 
100 meals served and direct labor processing time, prepreparation time, 
preparation time, or delay time in three assembly-serve hospital food 
systems. Statistical analysis did not indicate that any of these 
relationships existed. There was a slight tendency, however, for idle 
time to be higher when a large amount of food in State 5 was used. 
Selection of menu items for analysis 
Since the methods of determining labor time expended in the production 
of menu items that have been described did not seem appropriate for the 
present study, considerable exploration was made of other procedures. The 
procedure finally adopted for use was based upon an analysis of tasks 
performed in the preparation of menu items in selected categories under 
conditions specified by the researcher. Time values assigned to the tasks 
were based upon the judgments of an experienced panel. 
The general menu pattern for the noon and evening meals at each 
nursing home was determined from the menus posted in each kitchen. The 
menu as planned for the week of the study was copied, and the menu actually 
served at the meals the observer was present was recorded. Food ingredi­
ents used, methods of preparation, and amount of preparation were noted 
for menu items prepared in the presence of the observer. Information 
about preparation-saving products that had been purchased and were in the 
storeroom also was recorded.^ 
Only information about preparation-saving products used in the 
presence of the observer was needed in the analysis that was made. 
72 
A gross analysis of the labor demand of the menu was made for foods 
served at the noon and evening meals that were prepared in the presence 
of the observer. The analysis was restricted to items served to patients 
on a regular diet. Those menu categories were omitted for which 
processing of foods was similar in each nursing home. These categories 
were vegetables at the noon meal (excluding potato or substitute) and 
beverages. All other menu items prepared were included in the analysis. 
The menu categories Co be omitted were determined after data were 
collected. 
The menu items and the food ingredients used in the nursing homes to 
prepare the menu items were the basis for analysis of the labor demand of 
the menu. To make the comparisons equivalent in all other respects, it 
was assumed that food production was carried out in a hypothetical kitchen 
furnished with basic food production equipment plus the labor-saving 
equipment evaluated in this study, and small utensils and supplies that 
could be expected to be available in a well-equipped food service depart­
ment of limited size. For example, it was assumed that machines were 
available to assist the worker in operations such as mixing, grinding 
(mixer attachment), and slicing (electric knife). It was assumed that 
48 to 50 servings of a single menu item were prepared. When two items 
were prepared to make use of leftover foods, it was assumed that 24 to 25 
portions of each item were produced. Food production methods utilized and 
the manner of service of the menu items were defined by the researcher. 
Examples of food production methods assumed for selected menu items and 
the manner of service of selected menu categories are given in Appendix D. 
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Determination of time estimates for food production and service tasks 
Certain production procedures were excluded from the analysis for 
estimating time needed for food production and service tasks. These were 
the collection of food supplies, equipment, and utensils; the assembly of 
equipment; and the cleaning and putting away of materials upon completion 
of the product. Transportation activities also were excluded. On the 
basis of the specified assumptions, the remaining tasks involved in the 
preparation of each menu item were synthesized. Information about 
appropriate quantities of ingredients and directions for preparation of 
specific menu items were obtained primarily from two sources (39, 47). 
The information in the recipes was adapted for the ingredients actually 
used in the nursing home. Directions for preparation of preprepared or 
partially prepared foods were obtained from instructions on the package. 
An example of the tasks involved in the preparation of scalloped 
potatoes using dehydrated potato slices is shown in Appendix D. Only 
activities performed by a worker were considered in the analyses. For 
example, when mixing by machine, adding ingredients and scraping down the 
mixture in the bowl were included, but the machine mixing process was not. 
Each task was written on a 3 by 5 inch card along with pertinent 
information regarding volume, weight, number of ingredients involved, and 
type of ingredient. Several tasks sometimes were combined to facilitate 
a realistic time estimate or when tasks were performed in a cyclical 
manner. Some tasks were the same for several different types of products. 
When the researcher believed the products to be essentially the same for 
handling, no distinction according to product was made when specifying the 
task on the card. For example, the task stirring 3 to 3% quart of slightly 
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thickened mixture did not identify the specific mixture that might have 
been a pudding, a gravy, a white sauce, or similar product. 
All tasks were recorded on the cards beginning with an action verb. 
The cards were arranged alphabetically according to the action verbs and 
in logical order within a set beginning with the same verb. The 416 cards 
were numbered consecutively. 
Two persons who were knowledgeable in food production independently 
sorted the cards into groups according to the estimated amount of time 
needed for an average worker working at a normal pace to perform the task 
indicated on the card. The time divisions were in 30 second intervals, 
starting from 30 seconds or less. The tasks for which the time estimates 
were not in agreement were sorted by a third person experienced in quantity 
food production. The estimated time for the majority of tasks was 
determined on the following bases: 
1. Agreement of estimated time by two persons (331 tasks) 
2. The middle time when the three estimated times were consecutive 
(46 tasks) 
3. The middle time when two time estimates were consecutive and the 
third was only one minute more or less (21 tasks). 
I'Jhen time estimates could not be determined for tasks on the basis of the 
three estimates, the tasks were reevaluated by the two initial sorters. 
Time estimates for 18 tasks could not be assigned by the above methods on 
the second trial and were decided by the researcher based on previous 
estimates and simulation of tasks. Of the 416 tasks for which time 
estimates were made, 307 tasks were estimated to use one minute or less 
of labor time. 
75 
For application to the data, the maximum time of the Interval was 
used. For example, when a task was given an assigned time of 30 seconds 
or less, 30 seconds was the time used to calculate production time. The 
estimated production time for each menu item was the sum of the assigned 
times for each task in the production process as shown in the example 
in Appendix D. Estimated time for each meal was obtained by totaling the 
time needed for production of the menu items comprising the meal. 
Scheduling of Work 
The types of services provided and the times at which the services 
were to be rendered were factors expected to influence the scheduling of 
personnel in the food service department. This information was obtained 
by observation and interview. The schedules for daily coverage of work 
in the food service departments were copied from the work schedules, if 
they were posted, and by observation. 
Use of Labor Time 
A determination was needed of how the labor time scheduled in the 
food service departments was used. Data were collected by work sampling 
during each of the seven days spent in each nursing home. 
Background information about work sampling 
The bases for work sampling are the laws of probability (7). A 
sample taken at random from a large group tends to have the same pattern 
of distribution as the large group or population. Inferences are drawn 
about the characteristics of a population by close examination of the 
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sample drawn from the population. Information is obtained by numerous, 
instantaneous observations made at randomly selected times. 
According to Krick (62), a work sampling study is subject to three 
types of error. Sampling error arises "when a generalization is made about 
some characteristic of a population on the basis of measurements of less 
than the whole population. The number of observations is a controlling 
factor. Bias exists when the probability of observing a certain state of 
activity is different from the actual proportion of time applied to that 
activity. A nonrandom schedule of observations contributes to bias. If 
nonhomogeneity of activity distribution is suspected, however, stratifying 
the sampling periods may give a smaller estimate of variability than a 
random schedule. Bias may exist on the part of the observer when activity 
categories are ambiguously defined and judgment is required, or when 
latitude is allowed as to the exact instant at which observations are made. 
Change in behavior of the observed person when observations are made also 
produces bias. Nonrepresentativeness, the third type of error, exists when 
the period being studied is not characteristic of circumstances prevailing 
in the long run. Periods of abnormal activity and unusual conditions, 
therefore, should be avoided. 
Work sampling has been used to obtain data for various purposes in 
several types of food service operations. Examples of studies that have 
utilized work sampling are those conducted in elementary and secondary 
schools (14), university residence halls (20, 117), public cafeterias 
and restaurants (37, 38, 91), and hospitals (17, 25, 58, 60, 67, 68, 92, 
93, 116, 119, 121). 
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Based on experience from using the work sampling technique for the 
study of hospital dietary departments, a Methodology Manual for Work 
Sampling was compiled by staff of the University of Wisconsin Institution 
Management Laboratory (48). This manual was used as a guide in developing 
procedures for use in the present research. 
Major classifications of activities and activity categories 
The categories used to classify the observed activities of food 
service employees were those developed at the University of Wisconsin 
(48). Twenty activity categories were defined and grouped under three 
major classifications of activities: direct work, indirect work, and 
delays. For purposes of this study, a classification entitled "out of 
area" was added to account for persons whose activity had taken them 
beyond the range of observation of the researcher. Some of the terminology 
in the Methodology Manual for Work Sampling was revised, and examples of 
specific activities that this researcher included under certain activity 
categories were added. The major classifications of activities and activ­
ity categories used are shown and examples are given in Appendix E. 
Selection of observation numbers 
Three digit numbers, selected at random, were used to determine the 
times when observations were to be made of the activities of food service 
personnel. The random number represented the number of minutes from a 
specific starting time designated as zero. 
The random numbers were stratified to provide an equal number of 
observation times during each hour of the day. This procedure was selected 
to insure equal representation among all hours of the day and to enable the 
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researcher to study the distribution of activities of food service 
employees during different hours of the day. An arbitrary restriction 
was placed on the closeness of the random observation numbers to allow 
time for the researcher to collect other data during the periods when 
work sampling was being conducted. 
Random numbers were drawn from a table (97), and the following 
restrictions determined the use of the number: 
1. There were to be 12 observation numbers within each one-hour 
period 
2. Observation numbers were not to be closer than three digits of 
one another. 
Numbers were obtained for four 16-hour periods with relevant random 
numbers ranging from zero to 959. Each 16-hour period was expected to 
cover a full day of operation of any food service department to be 
studied. The hours that personnel were scheduled to work in each food 
service department were determined during the preliminary visit and 
were as shown below: 
Nursing Scheduled hours of Total 
home operation hours 
X 4:00 a.m. - 7:00 p.m. 15 
Y 6:3Û a.m. - 7:30 p.m. 13 
Z 6:00 a.m. - 8:00 p.m. 14 
To minimize the loss of numbers representing observation times, the 
random numbers for the four periods were drawn at one time. For example, 
a number that was restricted from use on the first day was listed 
automatically on the sheet for the next consecutive day in which the 
number was not restricted. Repetition of random numbers was permitted 
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as recommended by Davidson (28). Within the four periods for which 
numbers were drawn, the number of random numbers that was repeated and 
the degree to which they were repeated are shown below: 
Number of random numbers repeated 
Period Two times Three times 
1 10
2 6 0 
3 15 1 
4 26 3 
The same random numbers were used to determine observation times in each 
nursing home. 
Selection of observation periods 
Observations were made of the operation of the food service department 
throughout the entire day on Sunday. On the six weekdays, observations 
were made each day during approximately half of the period of operation of 
the department. The hours encompassed by the early and late segments of 
departmental operation were selected for each nursing home so that the 
employees would be in approximately the same phase of work each day when 
observations either were begun or ended. The hours included in each segment 
were different for each nursing home, and the number of hours in each 
segment ws not equal, as shown in Table 5. The hours when observations 
were made were those during which food service personnel might be present 
in the kitchen regardless of whether the personnel were being paid for that 
time. 
On three weekdays the early segment of the food service operation was 
observed, and on three weekdays the late segment was observed. The 
selection of the segment of the day during which observations were to be 
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Table 5. Hours encompassed by the early and late segments of the food 
service operation in three nursing homes 
Nursing 
home 
Hours of operation 
Early segment Late segment 
X 4:00 a.m. - 12:59 p.m. 1:00 p.m. - 7:10 p.m. 
Y 6:00 a.m. - 12:59 p.m. 1:00 p.m. - 7:15 p.m. 
Z 5:30 a.m. - 12:59 p.m. 1:00 p.m. - 8:20 p.m. 
made was determined by random numbers. A single digit number was drawn 
for the first day. If the number was odd, observations were scheduled 
for early in the day; if the number was even, observations were scheduled 
for late in the day. This procedure was repeated for each of the six 
days until either the early or late segment had been scheduled three 
times. The observation pattern determined by the random numbers was : 
late, early, late, late, early, early. This general pattern was used 
for making observations in each nursing home, although the starting day 
for studying the food service department was different in each nursing 
home as shown in Table 21 in Appendix E. 
Development of forms for data collection and analysis 
A data collection form (7 by 9 inches for a three-ring looseleaf 
notebook) was constructed to obtain data for a one-hour period. Forms 
were developed to summarize the total number of observations of each 
activity for each day and the week and for each hourly interval for 
each day and the week. 
Collection of data 
The data collection sheets needed for a single day were filled out 
with the observation numbers translated into appropriate observation 
81 
times and were placed in a looseleaf notebook. A list of the activity 
categories with code numbers was taped to the inside cover of the 
notebook. 
Observations were made of the activities of all food service 
department employees at each designated time of observation. The 
activities of other nursing home employees assisting in the department 
for short periods of time also were noted at observation times whenever 
this was feasible. The time of arrival and departure of other nursing 
home personnel was recorded. Time spent by food service employees in 
the kitchen before their scheduled reporting time and after their 
scheduled departure time was sampled in addition to paid time. Observa­
tions of the activities of food service personnel during unpaid time and 
of other nursing home personnel at any time were circled to identify 
them. 
Generally a single observation location was selected in each nursing 
home from which as many areas as possible could be observed where food 
service activities were performed and which was not in the general traffic-
way of the employees. This location frequently was changed during periods 
of meal service. The researcher sat on a chair or stool at the selected 
location. If all employees were not within viewing range at the time an 
observation was to be made, the activities of those who were visible were 
noted and then a temporary change in location was made to a location where 
the activities of other employees could be seen. When this procedure was 
not feasible, the presumed activity of these persons was noted, and the 
activity was classified as "out of area." A wristwatch with a second 
hand was used to determine observation times. 
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FINDINGS AND DISCUSSION 
Case studies were made in three nursing home food service departments 
in Iowa according to the specific procedures previously described. Guided 
observations also were made to provide background information as a basis 
for further insight and interpretation. 
Findings are reported for each of the variables hypothesized to 
influence the labor time expended in a nursing home food service depart­
ment. These findings are then related to use of scheduled labor time. 
Based on the findings in the three nursing homes and the interpreta­
tions of these data, a proposed conceptual framework is presented for the 
analysis of a nursing home food service system. Suggestions are made for 
future research. 
Selection of Nursing Homes 
A comparison was made of the three nursing homes with respect to the 
criteria established to select the homes. The data are shown in Table 6. 
All of the nursing homes were built specifically as nursing homes (criterion 
3), and the quality of general services provided in each was considered to 
be average or above (criterion 4). Meals were served three times a day 
(criterion 5). All of the nursing homes were licensed for nursing home 
beds only (criterion 2); no beds were designated as custodial or hospital 
beds. Only Nursing Home Y did not have some of the nursing home beds 
certified also as extended care beds for the Medicare program. The number 
of licensed nursing home beds ranged from 78 through 100, 
Percent occupancy was similar for Nursing Homes Y and Z and was 
Table 6. Nursing home data relating to selection criteria 
Criterion Nursing home 
number Description X Y Z 
1 Number licensed nursing home beds 100 85 78 
2 Number extended care beds 35 0 29 
6 Percent occupancy 94.0% 78. 8% 79.5% 
7 Minimum basic daily charge $10.00 $9. 00 $11.00 
8 Percent jpatients receiving Old Age Assistance 60.4% 8. 8% 26.2% 
9 Percent patients on modificîd diets 55.3% 65. 2% 61.3% 
10 Community size (86b) 6,531 85,925 7,755 
11 Unemployment rate for Auguist 1970*'^ 3.4% 3. 5% 2.6-2.7%c 
12 Average hourly industrial i/age rate for August 1970^'^ _e $3. 38 $3.80= 
^Data are for single or multiple county areas in which each nursing home was located. 
^etley, Ernest L., Acting Chi(îf, Research and Statistics Division, Iowa Employment Security 
Commission, Des Naines, Iowa. Unemjîloyment rates and average hourly industrial wages for selected 
communities in Iowa for August 1970. Private communication. September 13, 1971. 
^Data were not available for the county in which the nursing home was located; data are given 
for one or more adjacent counties. 
^Average hourly earnings are baaed upon gross wages paid, including overtime pay, before 
deductions. Estimates of earnings are based upon a sample of full and part-time production and 
related employees who worked during or received pay for the week which contained the 12th of the 
month. 
®Data were not available. 
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considerably lower than the 94 percent occupancy of Nursing Home X. The 
minimum basic daily charge for a semiprivate room for a patient requiring 
no extra services ranged from nine through 11 dollars. The charges for 
over half of the patients in Nursing Home X and for approximately one-
fourth of the patients in Nursing Home Z were paid by state funds through 
the Old Age Assistance program as opposed to less than 10 percent of the 
charges for patients in Nursing Home Y. Over half of the patients in each 
nursing home had tray cards indicating a modified diet. For many of the 
meals, a considerably lower percent of the patients were served modified 
diets. 
Nursing Homes X and Z were in small communities of similar size; 
Nursing Home Y was in a larger urbanized area. Unemployment rates for the 
counties in which the nursing homes were located were similar for Nursing 
Homes X and Y, Data were not available for the county in which Nursing 
Home Z was located, but adjacent counties had low unemploymenL laLes. 
Average hourly industrial wage rates were available only for the county 
in which Nursing Home Y was located and for a county near Nursing Home Z. 
Labor-saving Equipment 
Selected pieces of labor-saving equipment ere chosen as the basis 
for an analysis of food service equipment as a factor influencing labor 
time. Each item was assigned a weight, and assessments were made of the 
availability and adequacy and use of the equipment in each food service 
department. A score was derived for each item by multiplying the score 
for availability and adequacy times the score for use times the assigned 
weight. Total scores were based on evaluations of all of the labor-saving 
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equipment Items selected for the study. Scores for the availability and 
adequacy and use of labor-saving equipment In each nursing home food 
service department are shown In Table 7. A maximum score of 336 points 
was possible. 
Nursing Home X received the highest total score for the assessment 
of labor-saving equipment and Nursing Home Z the lowest. The design of 
the dishwashing machines in Nursing Homes Y and Z adversely affected the 
scores for the two homes. Mobile equipment available in Nursing Home Z 
was not used to advantage. 
Food preparation equipment 
Nooinstltution-type blenders of one and one-half and one quart 
capacity were used in Nursing Homes X and Z respectively. There was no 
blender in Nursing Home Y. In Nursing Home X, a pureed vegetable or soup 
was prepared twice each day for 15 to 20 patients. Blending was 
accomplished by preparing several batches. In Nursing Home Y, few 
patients required pureed foods, and jars of baby foods were purchased 
for these patients. The blender was seldom used in Nursing Home Z; soups 
were strained rather than blended. 
A 12-quart institution-type mixer was available in Nursing Home X. 
The size was Inadequate when a food item such as whipped potatoes or 
pancake batter was prepared for all patients. One cook would not use the 
institution-type mixer. An electric hand mixer was available and was 
used more frequently by the cooks than the institution-type mixer. Three-
quart nonlnstltutlon-type misers were used in Nursing Homes Y and Z. 
The mixers could be used in a stationary position or as an electric hand 
Table 7. Scores for the availability and adequacy^ and use^ of selected labor-saving equipment in 
three nursing home food service departments 
Nursing home Weighted score 
X Y Z Nursing home 
Equipment item or component Avail. Use Avail. Use Avail. Use Wt. X Y Z 
Blender 2 4 4^ 4 4 3 1 8 16 12 
Mixer with one attachment^ 3 2 2 4 2 4 2 12 16 16 
Two additional attachments 0 0 0 0 0 0 1 0 0 0 
Mobile plate dispenser 0 0 0 0 0 0 1 0 0 0 
Self-leveling device 0 0 0 0 0 0 1 0 0 0 
Mobile utility cart or rack 4 2 2 2 4 0 3 24 12 0 
Mobile conveyors to deliver 
patients' trays to dining room 1 3 4® 4 2 0 2 6 32 0 
Mobile conveyors to deliver 
48 48 48 patients' trays to patients' rooms 4 4 4 4 4 4 3 
Dishwashing machine 4 4 2 3 2 3 5 80 30 30 
Controlled timing of final rinse 4 4 4 4 4 4 2 32 32 32 
Total score (maximum 336) 210 186 138 
Percent of maximum score 62 55 41 
^Scale for availability and adequacy of equipment: 
0 Not available or not operable 
1 Available or operable only part of the time 
2 Available and operable but considered to be grossly inadequate in size, number, 
or design 
3 Available and operable but considered to be somewhat inadequate in size, number, 
or design 
4 Available, operable, and considered to be adequate in size, number, and design. 
^Scale for use of equipment: 
0 Not used or rarely used 
1 Sometimes used 
2 Used half of the time when appropriate 
3 Used three-fourths of the time when appropriate 
4 Almost always used when appropriate. 
^Nursing Home Y did not have a blender but purchased pureed baby foods. When a piece of 
equipment was not needed because some other labor-saving procedure had been substituted, the 
maximum score was assigned for that item. 
'^Attachments considered appropriate were a whip, flat paddle, food chopper, vegetable slicer 
or shredder, and dough hook. 
^The same mobile conveyors were used to deliver trays to the dining room and to the patients' 
rooms. Conveyors were available since patients eating in the dining room were served after all 
other patients' trays had been sent from the kitchen. 
88 
mixer and were most frequently used as the latter. In Nursing Home Y, 
whipped potatoes were mixed by hand with a wire whip because the mixer 
was of inadequate capacity. Nursing Home Z had a 20-quart institution-
type mixer which was stored and never used because the capacity was 
greater than needed. Only one beater attachment was available for use with 
the mixer in each nursing home. 
An institution-type food slicer was an additional labor-saving piece 
of equipment found in Nursing Home X. The slicer was used twice during 
the week but not during times the researcher was observing. One cook 
refused to use the slicer. 
Mobile equipment 
None of the nursing homes used mobile plate dispensers. Dishes were 
stored in cabinets. 
In Nursing Home X, a mobile tray rack with 11 tray supports and four 
carts with three shelves each were used to deliver trays to patients eating 
in their rooms. The carts also were used to return soiled dishes to the 
kitchen. One of the carts was used to transport clean dishes or transport 
food to different locations in setting up trays. After a meal, the rack 
and several carts were set up with trays for the next meal. In general, 
hot foods were carried to the dining room, although one of the carts was 
used to transport cold foods to the tables before meal service began. A 
cart usually was not available for the service of hot foods to the dining 
room. A mobile utility cart with two shelves was reserved for use in the 
kitchen. The cart was used primarily during the hot food serving operation 
as a means of transporting food or as extended surface area. On 
sa. 
occasion the cart was used to collect supplies during the production 
period. 
In Nursing Home Y, four small utility carts with three shelves 
each, one large cart with five shelves, and four large carts with four 
shelves each were used to transport meal trays to patients eating in 
their rooms and In the dining room. The small carts were used to deliver 
nourishments and usually were not in the kitchen. The empty carts were 
stored in the kitchen between serving periods. A large cart that was 
awkward to handle sometimes was used to transport trays of clean glasses 
and other items from the dishwashing area to storage areas on the opposite 
end of the kitchen at the close of the dishwashing period and to transport 
food items from the storage room to the food production area. 
In Nursing Home Z, two mobile racks with 11 tray supports each were 
available to deliver meals to patients in their rooms although only one 
was used for that purpose. The racks were used to collect soiled dishes 
following each meal period and were set up with trays immediately after 
one meal for the next meal. Trays were carried to pâtiënts eating in the 
dining room. One mobile utility cart with three shelves was available for 
use in the kitchen, but it was used exclusively as a storage place for 
salt and pepper shakers and sugar cylinders from the dining room tables. 
Dishwashing 
Each of the nursing home food service departments was equipped with a 
single-tank dishwashing machine. None of the machines was of conveyor? 
type design. Timing of the final rinse was controlled, and detergent was 
dispensed automatically into the machines. Small utensils used In food 
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preparation were not regularly washed and sanitized in the dishwashing 
machine in any of the nursing homes. In Nursing Home Z, trays frequently 
were washed by hand, and in Nursing Home Y trays and plate covers always 
were washed by hand rather than being cleaned in the dishwashing machine. 
The dishwashing machine racks in Nursing Home Y were not wide enough for 
the trays or to permit the placement of two compartmented plates side by 
side without overlapping. The dishwashing machine in Nursing Home Z was 
of circular design, and there were few sections of the rack that could 
accommodate more than one plate on which the entree was served if the 
plates were to be adequately cleaned and sanitized. In all the nursing 
homes, racks were observed to be overcrowded with dishes for the wash, 
rinse, and sanitize operations of the dishwashing machine. 
Efficiency of Kitchen Layout for Food Production Activities 
The approximate number of square feet of floor space in the kitchen 
and adjacent storage area in each food service department is given in Table 
8. Each kitchen was rectangular in shape although the kitchen in Nursing 
Home Z was narrow when compared with the other kitchens. Nursing Home 
X had the largest of the three kitchens as would be anticipated; 
approximately 35 percent more meals were prepared in Nursing Home X than 
in Nursing Homes Y and Z. The square footage of the kitchen in Nursing 
Home Z was less than in Nursing Home Y even when the floor space of the 
general passageway was added to the kitchen area. More space was needed 
in Nursing Home Y than in Nursing Home Z for the storage of food delivery 
carts because of the number and shape of the mobile equipment used. 
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Table 8. Square feet of floor space for food production, service, and 
storage in three nursing home food service departments 
Nursing home and number of meals served^ 
X Y Z 
Area (2063) (1519) (1423) 
Sq. ft. Sq. ft. Sq. ft. 
Kitchen^ 560 467 343^ 
Storage^ 215 138® 103^ 
^Number of meals served is for a seven-day period of operation in each 
nursing home. 
^The dining areas were not Included in the square feet reported. 
^An additional 82 square feet of passageway extended across one end 
of the kitchen and beyond to the outside of the building. 
^The storage space was adjacent to the kitchen and used exclusively 
by the food service department. 
^Additional general storage space was available in the basement where 
a limited number of food items were stored temporarily. These items were 
transported to the storeroom adjacent to the kitchen before the time of 
use. 
^Additional general storage space was available near the small food 
storeroom. Frequently used food ingredients and supplies were stored in 
the general storage area. 
In Nursing Home X, the large storeroom area was at one end of the 
kitchen and had an outside entrance. In Nursing Home Y, the storeroom 
for food supplies was located to the side of the kitchen at one end near 
the entrance to the kitchen. The food storage areas in Nursing Home Z 
were located off a passageway which extended along one end of the kitchen 
and beyond to an outside entrance. The storage areas were entered from 
the passageway beyond the kitchen proper. 
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Length of basic food preparation route 
The length of the basic food preparation route in each nursing home 
food service department is shown in Table 9. The basic food preparation 
route was longest in Nursing Home X. The greatest difference in distance 
between segments of the route in Nursing Home X and the other nursing 
homes was the distance between the storeroom and the can opener. The 
lengths of the basic food preparation routes in Nursing Homes Y and Z 
were similar with the greatest difference in distance between segments of 
the routes being the distance between the can opener and the cook's table. 
Table 9. Length of the basic food preparation route® in three nursing 
home food service departments 
Nursing home 
Route X Y Z 
Ft. In. Ft. In. Ft. In. 
Storeroom^ to can opener 54 6*^ 36 5 37 3 
Can opener to cook's table 5 1 12 8 6 4 
Cook's table to range 3 11 3 4 4 1 
Range to serving counter 6 5 5 7 9 6 
Total distance 
^The route was adapted from the basic food preparation route proposed 
by the United States Department of Agriculture (109) for evaluating the 
layout of school kitchens. 
^The storeroom was adjacent to the kitchen and used exclusively by 
the food service department. 
^Measurement was taken from the section of the storeroom where canned 
foods were located. 
In each nursing home, the can opener was located at the far end of the 
kitchen from the storeroom where canned foods were stored. This condition 
resulted in traffic patterns with a loop or backtracking when the employee 
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traveled from the storeroom to the can opener to the cook's table. In 
each nursing home, the area designated as the cook's table was close to 
the range. In Nursing Home X, the heated serving counter was adjacent to 
the range, and in Nursing Home Y was adjacent to the cook's table and 
across the aisle from the range. The heated serving counter in Nursing 
Home Z was almost perpendicular to the range but across the aisle. 
Efficiency scores from travel charting 
An analysis of the layout of each food service department also was 
made utilizing an industrial engineering tool, travel charts. The move­
ment of a hypothetical employee during the simulated preparation of six 
menu items in each nursing home kitchen was recorded on travel charts. 
The recipes, food ingredients used, and the general production procedures 
followed by the hypothetical employee were determined by the researcher. 
Only production procedures were modified for each nursing home and then 
only when substitutes were needed because of lack of equipment or when 
equipment was available that was more suitable than that specified in the 
production process description. 
It was assumed that 75 servings of each menu item were prepared in 
Nursing Home X and that 50 servings of each menu item were prepared in 
Nursing Homes Y and Z. A distinction was made in the number of servings 
to be prepared because cf the difference in number of patients expected 
to be served from the three nursing home kitchens based on licensed bed 
capacities. Nursing Home X was licensed for 100 beds; Nursing Homes Y 
and Z were licensed for 85 and 78 beds respectively. 
The efficiency ratio and percent efficiency of the kitchen layouts 
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for the simulated preparation of six menu items are shown in Table 10. 
Efficiency was based on the ratio of least distance traveled to actual 
distance traveled. Nursing Home Y received a composite efficiency score 
of 50.1 percent; Nursing Homes X and Z received identical scores, 37 
percent. Nursing Home Y received a somewhat higher percent efficiency 
score for the layout for the preparation of each of the menu Items. 
Composite percent efficiency of the kitchen layouts for each of the 
nursing homes was similar to the percent efficiency of the layout for 
the production of the single menu item, apple crisp. 
Table 10. Efficiency ratio^ and percent efficiency of the kitchen layouts 
for food production activities in three nursing home food 
service departments 
Nursing home 
X Y Z 
Menu item Ratio Percent Ratio Percent Ratio Percent 
Swiss steak with 
brown gravy 
75.8 
175.9 43.1 
70.8 
153.5 
46.1 87.9 
198.9 
44.2 
Chicken loaf 119.5 
245.3 48.7 
116.4 
173.4 
67.1 104.1 
272.2 
38.2 
Canned soup 27.0 
119.9 22.5 
33.9 
82.8 
40.9 15.9 
72.4 
22.0 
Whipped potatctà 71.3 
193.3 
26.9 50.0 
126.3 
39.6 43.5 
122.0 
35.6 
Canned fruit 47.6 
190.4 
25.0 44.2 
98.9 
44.7 31.5 
96.5 
32.6 
Apple crisp 98.7 
264.2 
37.4 92.3 
178.6 
51.7 57.3 
157.3 
36.4 
Composite 439.9 
1189.0 
37.0 407.6 
813.5 
50.1 340.2 
919.3 
37.0 
= least distance traveled 
actual distance traveled 
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In the simulated preparation of the various menu items in each 
nursing home, the number of moves between any two specific locations was 
limited, and usually the distance was short. The collection of food 
supplies and small equipment seemed to contribute to the long actual 
distances and low composite percent efficiency of the layout in Nursing 
Homes X and Z. In Nursing Home X, small equipment and utensils were 
stored in many different locations. In Nursing Home Z, food supplies 
were stored in two locations, and only small quantities of basic food 
ingredients were stored in the kitchen. The long distances actually 
traveled in Nursing Home Z in the simulated production of swiss steak with 
brown gravy and chicken loaf were partially a result of this situation. 
The lowest percentages for efficiency were obtained for menu items 
that required the least amount of preparation. The location of the can 
opener relative to the storeroom, range, and refrigerator contributed to 
low ratios. The location of the institution-type mixer in Nursing Home X 
contributed to long actual distances traveled in the production of whipped 
potatoes and apple crisp ; the two menu items requiring use of the mixer. 
The mixer was not located adjacent to the supplies of basic food 
ingredients or very close to the range. 
The ranking of the nursing homes was not similar when the results of 
measurement of the basic food preparation route and of travel charting 
were compared. Because Nursing Home X had a larger kitchen and storage 
area, one would expect the actual distances traveled within the layout to 
be greater than in the two smaller nursing home food service departments. 
The efficiency ratio compares the least amount of travel required to 
accomplish specified tasks given the type and size of work areas, machines, 
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and storage locations in the food service department to the actual travel 
required to accomplish the specified tasks within the existing layout. 
The least distance that might be traveled as well as the actual distance 
traveled was greatest in Nursing Home X although the percent efficiency 
was the same as for Nursing Home Z. 
Work Methods Analysis 
Instruments were developed to obtain a quantitative measure of the 
efficiency of human effort expended by food service employees performing 
two repetitive tasks, portioning hot foods and handling soiled dishes in 
the dishwashing area. The criterion statements in each instrument 
described desirable applications of selected principles of motion economy 
to the performance of the task. A score of six indicated that an 
observed practice was in accord with the criterion statement in all of the 
instances observed, and a score of zero indicated that the criterion 
statement never was met in the instances observed. Statements that were 
not applicable to the actions of the employee being observed were recorded 
as NA, not applicable. 
Information concerning the derivation of selected scores is given in 
Appendix F. A critique of the work methods analysis instruments follows 
the presentation of findings from analyses of work methods used by food 
service employees performing two tasks. 
Portioning hot foods 
In each nursing home, the principal server of hot foods was the cook 
who prepared the meal. In Nursing Home Y, only one person served hot 
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foods at any meal. At least one other person assisted with the service 
of hot foods at the noon meal in Nursing Homes X and Z. The mean scores 
reported were based on observations of the principal server at selected 
noon and evening meals in each nursing home. 
Mean scores for work methods used in portioning hot foods are shown 
in Table 11. Wide variation in scores among observation periods was found 
in each nursing home. The menu and the particular individual serving the 
food appeared to influence the scores considerably. The extreme scores 
had a tendency to be canceled out. This tendency was particularly notice­
able for statements ^  and c^ in the work station section of the instrument. 
Work station Nursing Homes Y and Z received the highest mean 
score, 3.4, for the work station section of the instrument; Nursing Home X 
received a mean score of 3.1. It should be noted that for Nursing Home Y, 
statement ^  was not applicable during the periods observed. 
The servers, particularly in Nursing Home Y, frequently obtained a 
serving dish and took a step to the work location in front of the food they 
wêi'ê Serving (sLâLêmêHC a) . A server short iii stature in Nursing KûlTiê Z 
frequently distorted the body by reaching to obtain dishes stacked at the 
back of a serving counter. 
Dishes usually were replenished during the serving operation from a 
stack of dishes previously taken from storage and placed near the serving 
area (statement b). This action brought the dishes to a position conve­
nient for the server. In Nursing Home Y, replenishing the dishes was 
combined with the serving of a cold food, such as a salad. When a fourth 
person assisted on the serving assembly line, this task was performed by 
the extra person rather than by the person being observed. 
Table 11. Mean scores^ for work methods used in portioning hot foods at selected meals in three 
nursing; home food service departments 
Criterion statement 
(application of selected principles of motion economy) 
X 
Mean 
Nursing home 
Mean Mean 
N score N score N score 
Work Station 
a. Dishes for immediate use during meal service are 
positioned within the maximum work area 
b. When dishes are replenished during the serving 
period from the supply of dishes, the activities 
of the employee are as described by Special Scales 
No. 1, No. 2, and No. 3*^ 
c. Hot foods positioned for serving are located within 
the maximum work area 
d. When foods are replenished during the serving period 
from the supply of hot foods, the activities of the 
employee are as described by Special Scales No. 1 
and No. 2^ 
d 
Mean for work station 
9 3.2 
9 
9 
2.3 
3.1 
3.7 
3.1 
7 2.1 
5 
7 
4.4 
3.6 
NA 
3.4 
9 3.1 
8 
9 
3.3 
4.6 
2 . 8  
3.4 
Hand and Body Motions 
e. Correct portion size is obtained in the least number 
of possible motions appropriate for the food item 
served and consistent with appearance of the final 
plate 9 4.0 7 3.8 9 4.4 
f. Sequence followed in the serving of hot foods 
eliminates unnecessary hand and body motions 9 2.0 7 5.3 9 4.2 
g. Both hands are doing useful work during the active 
service period S 4.0 7 5.0 9 4.4 
h. Hand and body motions are smooth and rhythmic 9 4.8 7 5.3 9 4.4 
i. Work load of the body is balanced 9 4.3 7 5.6 9 5.0 
Mean for hand and body motions^ 3.9 5.0 4.5 
Flow of Work 
j. The serving cycle functions without internal 
delays 9 3.6 7 4.0 9 3.7 
^Rating scale used; 
6 Statement true in all of instances observed 
3 Statement true in half of instances observed 
0 Statement true in none of instances observed 
NA Not applicable. 
is the number of meal periods for which the statement was applicable to the activities 
performed by the employee being observed. 
^Special scales are shown in Appendix C. 
(^The mean for a section was obtained by dividing the total of the mean scores by the total 
number of applicable criterion statements. 
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When there was more than one server on a conventional serving line, 
the foods most frequently served by the employee being observed usually 
could be obtained with ease from a single location (statement c). %en 
one person was responsible for serving all hot foods, one step frequently 
was taken to reach each compartment of the hot food counter. The mean 
score for Nursing Home X was lowered by the unique serving operation 
observed at certain meals (described in Appendix F). 
Generally all of the foods to be served during a meal were prepared 
and positioned for service before the serving period(s) began (statement 
d). When foods were replenished, they usually were obtained from the 
range or oven. A low score was obtained for Nursing Home Z on the few 
instances when the statement was applicable because two of the observations 
Involved a shortage of a food, and a replacement was prepared. The move­
ment of food from one location to another during the serving operation in 
Nursing Home X affected the score for that home. 
Hand and body motions Nursing Home Y received a higher mean score 
for hand and body motions, 5.0, than either Nursing Home Z with a mean 
score of 4.5 or Nursing Home X with a mean score of 3.9. The most fre­
quently encountered excessive motions involved the use of inappropriate 
utensils or an extra motion to flatten food on the plate (statement e). 
Nursing Home Y served larger portions than the other nursing homes and 
more frequently used two motions to serve an item. Statement ^  required 
a judgment about the necessity of motions and consequently was in part a 
subjective evaluation. Nursing Home X rated the lowest of the three 
nursing homes in sequence of the serving operation. 
Contrary to some evaluations of work methods, both hands were 
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considered to be doing useful work even when one hand was performing a 
holding operation (statement g). In portioning hot foods, the server 
usually held the service dish in one hand, while moving it toward the 
food, and the food was portioned with the other hand. On occasion, one 
hand was used to hold a food item in position on a serving utensil or 
to remove the food from the serving utensil. 
The rhythm of hand and body motions (statement h) and the balance 
of the body (statement 1) were concepts that were difficult to describe 
and the analyses were subjective. Frequently a high score for balance of 
the body was found to be associated with more body movement in obtaining 
dishes for immediate use and in serving foods. 
Flow of work The same ranking of nursing homes was found for flow 
of work as for hand and body motions. The mean scores were not as high, 
however, and the differences were not as great. Some internal delays were 
found to be used to good advantage by the person being observed, and 
consequently were not considered to be delays. For example. In Nursing 
Home Y the assembly line for setting up and placing foods on the iadividual 
trays for the patients sometimes became held up at one of the serving 
stations. The cook serving hot foods used this opportunity to portion a 
cold food which was her responsibility to serve, such as salads or 
sandwiches. The cold food was served onto plates that then were lined up 
beside the heated compartments of the hot food counter. This avoided a 
delay at the hot food serving station at a later time. More frequently, 
a delay was not utilized by the person being observed, the delay was 
longer than could be absorbed by useful activity at the work station, 
or the person being observed was creating the delay. 
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Handling soiled dishes 
All three nursing home food service departments were equipped with 
single-tank dishwashing machines that had controlled timing of the wash 
and rinse cycles. Multipurpose peg-type dishwashing machine racks and 
combination flat racks were used in Nursing Homes X and Z. Nursing Home 
Y utilized plate racks and combination flat racks. A garbage disposal 
and overhead spray hose were installed in the soiled dish table in each 
kitchen. 
In Nursing Home X, stacks of dishes already scraped and sorted were 
brought on carts at intermittent intervals to the soiled dish area. The 
dishwashing machine operator worked alone at the dishwashing machine. In 
the other two nursing homes, the individual trays of soiled dishes were 
returned to the kitchen on racks or carts at one time and were prepared 
in the kitchen for washing. Some assistance was given to the dishwashing 
machine operator in Nursing Home Z at the noon and evening meals by the 
evening cook who either unloaded soiled dishes from patients' trays and/or 
helped load and unload racks from the dishwashing machine. In Nursing 
Home Y, the dishwashing machine operator was assisted at the breakfast and 
noon meals by a member of the housekeeping staff until all soiled dishes 
had been removed from the trays and stacked by kind. At the evening meal, 
this assistance was provided by another food service department employee. 
Mean scores for work methods used in handling soiled dishes are 
shown in Table 12. 
Work station Nursing Home X had the highest and Nursing Home Z 
the lowest mean scores, 4.5 and 3.2 respectively, for the work station 
section of the instrument to analyze handling soiled dishes in the 
Table 12. Mean scores^ for work methods used in handling soiled dishes in the dishwashing area at 
selected meals in three nursing home food service departments 
Nursing home 
Criterion statement 
(application of selected principles of motion economy) 
Mean 
score 
Mean 
N score 
Mean 
N score 
Work Station 
a. When trays with soiled items or items from a stack 
of soiled dishes or glassware are secured by the 
employee from their temporary location and brought 
to his work location, the activities of the employee 
are as described by Special Scales No. 1 and No. 2^ 
b. When items are placed in the dishwashing machine 
racks, the activities of the employee are as 
described by Special Scales No.. 1 and No. 2^ 
c. Dishes in each rack are arranged by type and size 
d. Soiled glasses are handled individually only once 
in the entire soiled dish handling operation 
Mean for work station^ 
Hand and Body Motions 
e. Both hands are doing useful work during active work 
periods 
f. Hand and body motions are smooth and rhythmic 
g. Work load of the body is balanced 
8 5.4 10 3.8 9 5.4 
8 6.0 7 5.0 9 3.4 
8 2.7 7 4.4 9 3.8 
8 4.0 7 0.0 8 0.2 
4.5 3.3 3.2 
8 4.8 10 4.2 9 4.7 
8 4.6 10 5.3 9 4.7 
8 5.1 10 4.9 9 4.8 
Mean for hand and body motions 4.8 4.8 4.7 
Flow of Work 
h. The soiled dish handling cycle functions without 
internal delays 8 4.0 10 5.1 9 4.6 
^Rating scale used: 
6 Statement true in all of instances observed 
3 Statement true in half of instances observed 
0 Statement true in none of instances observed 
NA Not applicable. 
is the number of meal periods for which the statement was applicable to the activities 
performed by the employee being observed. 
^Special scales are shown in Appendix C. 
^The mean for a section was obtained by dividing the total of the mean scores by the total 
number of applicable criterion statements. 
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dishwashing area. Securing the soiled dishes (statement a) required 
little walking or reaching on the part of employees in Nursing Homes X 
and Z. Placing the soiled items into the dishwashing machine racks for 
washing (statement b) required little effort in Nursing Homes X and Y. 
In Nursing Home Z, dishes were racked in two different locations, and the 
employee walked back and forth between the two locations. Dishes were 
racked less often by type and size in Nursing Home X than in the other 
nursing homes (statement c). Nursing Home X was the only nursing home 
to handle soiled glasses only once (statement d). By definition, any 
treatment of soiled items before they were brought to the dishwashing 
area was not considered; therefore, this score did not reflect disassembly 
of the individual trays in Nursing Home X. 
Hand and body motions Mean scores for hand and body motions were 
similar for all nursing homes, 4.8 and 4.7. One hand frequently was 
engaged in a holding operation (statement e). The unloading operation 
frequently involved holding a tray or stack of items in one hand and 
removing items from a tray with the other hand^ or using both hands to 
carry or transfer trays or soiled items from one location to another. 
Holding a soiled service dish in one hand and holding and directing the 
spray from a hose with the other was the most common situation encountered 
in the removal of soil from service dishes before they were washed in the 
dishwashing machine. In all cases, the holding of the spray hose by the 
employee could have been eliminated by proper location of the spray hose 
and the use of a metal ring to hold the water valve open. The dishes also 
could have been racked before spraying. The transfer of items from one 
hand to the other in the rinsing or racking of soiled dishes was encountered 
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and was considered to be undesirable utilization of both hands. Transfer 
of dishes from one hand to the other was most frequent in Nursing Home Y. 
The scoring of statements f_ and ^  was as described in the previous 
instrument. 
Flow of work Internal delays were controlled best in Nursing Home 
Y. Mean scores for statement h were 4.0, 5.1, and 4.6 for Nursing Homes 
X, Y, and Z respectively. The score for this statement was primarily a 
reflection of the organization of the employee being observed, since there 
was little dependence of the dishwashing machine operator upon another 
worker. 
Factors related to quality 
Since the present analysis of work methods is limited to factors 
directly related to labor time or effort, the mean scores for factors 
related to quality when portioning hot foods or handling soiled dishes 
in the dishwashing area are shown in Tables 22 and 23 in Appendix F. 
A discussion of the findings is provided in Appendix F. 
Critique of work methods analysis instruments 
The instruments used to evaluate work methods need revision and 
further testing. Some of the shortcomings of the instruments and sugges­
tions for revision are discussed. 
Few of the criterion statements in the work methods analysis instru­
ments were sufficiently clear to permit analysis of a situation with 
certainty. There were frequent interruptions from the repetitive aspects 
of the work processes because of the variety of items for which the 
observed individual was responsible in portioning hot foods and the number 
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of processes involved in handling soiled dishes. For example, in the 
dishwashing operation much of the work was performed by one person. 
Other tasks than those being analyzed, such as loading and unloading the 
dishwashing machine, interrupted the sequence of work that was the object 
of study. Also there was a lack of consistency in the performance of an 
employee within an observation period. In addition, a few of the 
criterion statements expressed concepts that were difficult to describe 
and understand with clarity. To assign a score for some statements, 
more information may be required than would be readily available to an 
outside observer making a brief visit to a nursing home food service 
department. 
Considerable readjustment of a section of one of the instruments was 
required to score unexpected procedures that were observed. 
When a statement seldom was observed to be applicable to a situation, 
and an extreme value was assigned at a single meal period because of an 
infrequently occurring event, this value had a considerable effect on the 
mean score because o£ che small «amplê âicê. 
The instruments did not distinguish between a score assigned on the 
basis of a single occurrence or many occurrences during an observation 
period. The amount of time and/or effort expended in the performance of 
certain segments of a task was influenced by the number of times certain 
actions were taken as well as the type of actions involved. 
The researcher found that notetaklng during the observation periods 
was necessary for objectivity in scoring. Recall from memory seemed to 
produce an overemphasis on the less desirable practices observed. 
Notetaklng in the presence of the person being observed should be avoided 
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to minimize the influence of the observer. It may be desirable for the 
instruments to be designed so that recall would be sufficient for 
objective scoring. 
Consideration should be given to including the total distance 
traveled by an employee to complete a cycle while performing each of 
the two tasks. The number of units completed in a cycle (number of 
trays served or number of trays from which soiled dishes had been 
removed) would be pertinent information. 
Performance Ratings 
The pace at which a specific task was executed by an employee was 
estimated each time the task was performed in the presence of the 
researcher during scheduled observation periods. Different employees 
performed the same tasks at various speeds in each nursing home. Mean 
performance ratings of employees engaged in selected food service tasks 
are shown in Table 13. The number of observations of food preparation 
activities was small. No obscrvatioiis were made in Nursing Home X of 
the tasks, chopping food and removing soiled dishes from patients' trays. 
Employees rated in Nursing Home Y appeared to work at an average 
pace somewhat above normal and faster than employees in Nursing Homes X 
and Z while performing selected tasks in the three activity categories. 
Ratings indicated that employees observed in Nursing Home Z, on the 
average, worked somewhat below a normal pace in all three activity 
categories for the tasks studied. The cleaning activities studied were 
performed at less than normal speed in Nursing Home X during scheduled 
observation periods. 
Table 13. Performance ratings of employees engaged in selected food service tasks in three nursing 
homes 
Nursing home 
X Y Z 
Activity category and task 
Mean 
percentage N 
Mean 
percentage N 
Mean 
percentage 
Preparation 
Individual portioning or shaping 
of food before cooking 
Chopping or dicing food 
4 
0 
101 
101 
2 
7 
110 
100 
105 
2 
1 
88 
95 
92 
Service 
Setting up trays with tray mat 
and utensils 
Portioning desserts 
Portioning hot foods 
10 
10 
8 
104 
100 
102 
102 
14 
15 
7 
103 
102 
104 
103 
8 
8 
12 
100 
100 
95 
98 
Cleaning 
Removing soiled dishes from 
patients' trays 
Racking dishes 
Cleaning work counter 
0 
14 
12 
88 
88 
88 
24^ 
14 
15 
96 
107 
100 
101 
14 
14 
7 
96 
93 
105 
98 
^ is the number of observations. 
^Normal performance is 100 percent. Mean percentages were rounded to the nearest whole number. 
The mean for an activity category was obtained by dividing the total of the mean percentages by the 
number of applicable tasks. 
'^Observations included housekeeping personnel as well as food service employees who performed 
the task. 
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Labor Demand of Regular Diet Menu for Patients 
A gross analysis of the labor demand of the menu was made for foods 
served to patients on a regular diet at four noon and four evening meals. 
Only selected menu categories were studied. Preparation procedures were 
synthesized for each menu item using the types of ingredients observed to 
be utilized in the specific nursing home. It was assumed that food 
production was carried out in a hypothetical kitchen with food production 
methods and manner of service defined by the researcher. 
In Table 14 are shown the menu items studied and the estimated 
preparation time of items served at four noon meals in the three nursing 
homes. Similar information for menu items served at four evening meals 
is given in Table 15. The method for estimating time and the activities 
not considered to be part of the analyses are described in the Procedure. 
For the noon meals, the mean estimated production times as defined 
for this study were 68.6, 67.5, and 79.9 minutes for Nursing Homes X, Y, 
and Z respectively. For the evening meals, the mean estimated production 
times were 34.9, 48.6, and 42.6 minutes for Nursing Homes X, Y, and Z 
respectively. Wide variation in estimated production time for the menu 
was indicated from one day to the next within each nursing home. Variation 
was particularly noticeable for the noon meals; for example, estimated 
production time for all itszs considered in the analysis of neon meals in 
Nursing Home Z varied from 50.5 minutes to 102 minutes over the four-day 
period studied. Estimated production time within a specific menu category 
varied considerably among nursing homes. For example, estimated production 
time of the main dish at the noon meal varied from a low of 5.5 minutes in 
Nursing Home X to a high of 37.5 minutes in Nursing Home Y. 
Table 14. Estimated preparation time of Items served on the regular diet menu at four noon meals 
in three nursing homes^ 
Nursing home 
X Y Z 
Time 
Menu item estimate Menu item 
Time 
estimate Menu item 
Time 
estimate 
Min. Min. Min. 
Ground beef patty 5.5 Ground beef patty Pork chop (PP) 11.0 
w/mushroom sauce (C) 17.5 
Mashed potatoes (D) 9.0 Mashed potatoes (D) 9.0 Mashed potatoes (D) 9.0 
Gravy 8.5 
Baked apple, % (C) 5.0 Rosey apples (C) 3.0 Applesauce (C) 5.5 
Cherry pie (LO,C) 17.5 Chocolate pudding (Mix) Peach cobbler (C) 
or w/marshmallows 10.5 w/pastry crust 29.0 
Vanilla ice cream, slice 7.5 
Bread & butter sandwich 10.5 Bread, 2-% 4.0 Bread & butter sandwich 10.5 
Margarine pat 5.0 
Subtotal 55.0 49.0 73.5 
Fried catfish (FZ) 21. 5 Oven-fried chicken 37.5 Fried liver (FZ,PP) 
w/tartar sauce 4. 5 w/onions (F) 16 .0 
Au gratin potatoes (C,D) 8. 5 Mashed potatoes (D) 9.0 Creamed potatoes (F) 47 .0 
Gravy 8.5 
Peach half (C) 2. 5 Tomato slice 7.5 Tomato slice 
w/cottage cheese 15 .0 
Cantaloupe cubes 23. 5 Watermelon slice 3.5 Tapioca 13 .5 
Bread & butter sandwich 10. 5 Bread, 2-% 4.0 Bread & butter sandwich 10 .5 
Margarine pat 5.0 
Subtotal 71.0 75.0 102.0 
Beef patty (FZ,PP) 6.5 Salisbury steak 19 .0 Baked ham (boneless roll) 9 .0 
Creamed potatoes (C) 11.5 Mashed potatoes (D) 9 .0 Sweet potatoes (C) 5 .0 
Jelly (C) 3.0 Chopped lettuce & tomato 24-hour salad (C,FZ) 12 .5 
w/Franch dressing 12 .0 
Yellow cake (Mix) Tapioca 13 .5 Cherry pie (FZ,RC) 13 .5 
w/cherry sauce (C) 
w/whipped topping (LO) 21.0 
Bread & butter sandwich 10.5 Bread, 2-% 4 .0 Bread & butter sandwich 10 .5 
Margarine pat 5 .0 
Subtotal 52.5 62.5 50.5 
Roast pork (bone in) 10.5 Baked ham (bone in) 10 .5 Spanish meat balls, 2 
w/tomato sauce (C) 23 .0 
Mashed potatoes (D) 9.0 Scalloped potatoes (D) 14 .0 Fried potatoes (F) 45 .0 
Gravy 8.0 
Tomato slice on lettuce 34.0 Beet gelatin salad (C,F) 34 .0 Tomato slice 7 .5 
Cake float (Mix) 14.0 Apricot cobbler (C) Chocolate pudding (C) 7 .5 
w/biscuit topping (Mix) 16 .0 
Hot roll 15.5 Bread, 2-% 4 .0 Bread & butter sandwich 10 .5 
Margarine pat 5.0 Margarine pat 5 .0 
Subtotal 96.0 
Grand total 274.5 
Mean time 68.6 
83.5 
270.0 
67.5 
93.5 
319.5 
79.9 
^Menu categories omitted and production procedures excluded from the time estimates are described 
in the Procedure, 
^Code for market form of principle ingredients when several forms were possible: 
C canned FZ frozen RC ready to cook 
D dehydrated LO leftover RS ready to serve 
F fresh PP preportioned S purchased in sliced form. 
Table 14. Estimated preparation time of items served on the regular diet menu at four noon meals 
in three nursing homes^ 
Nursing home 
X Y Z 
Time Time Time 
Menu item estimate Menu item estimate Menu item estimate 
Md.n. Min. Min. 
Ground beef patty 5.5 Ground beef patty Pork chop (PP) 11.0 
w/mushroom sauce (C) 17.5 
Mashed potatoes (D) 9.0 Mashed potatoes (D) 9.0 Mashed potatoes (D) 9.0 
Gravy 8.5 
Baked apple, % (C) 5.0 Rosey apples (C) 3.0 Applesauce (C) 5.5 
Cherry pie (LO,C) 17.5 Chocolate pudding (Mix) Peach cobbler (C) 
or w/marshmallows 10.5 w/pastry crust 29.0 
Vanilla ice cream, slice 7.5 
Bread & butter sandwich 10.5 Bread, 2-% 4.0 Bread & butter sandwich 10.5 
Margarine pat 5.0 
Subtotal 55.0 49.0 73.5 
Fried catfish (FZ) 21.5 Oven-fried chicken 37.5 Fried liver (FZ,PP) 
w/tartar sauce A. 5 w/onions (F) 16.0 
Au gratin potatoes (C,D) 8.5 Mashed potatoes (D) 9.0 Creamed potatoes (F) 47.0 
Gravy 8.5 
Peach half (C) 2.5 Tomato slice 7 .5 Tomato slice 
w/cottage cheese 15.0 
Canteloupe cubes 23.5 Watermelon slice 3.5 Tapioca 13.5 
Bread & butter sandwich 10.5 Bread, 2-% 4.0 Bread & butter sandwich 10.5 
Margarine pat 5.0 
Subtotal 71.0 75.0 102.0 
Pancakes , 2 (Mix) Frankfurter & potato Grilled cheese sandwich, % 25.5 
w/syrup (C) 18.5 casserole (D) 12.5 (S) 
Vegetable-meat soup (LO,F) 14.5 Clam chowder (C) 4.5 
Tomato slice 7.5 Sweet pickle stick, H (C) 2.0 
Apricots (C) 7.0 Peach halves (C) 7.0 Vanilla ice cream, scoop 14.0 
Crackers 1.0 Crackers 1.0 
Bread, 2-% 4.0 
Margarine pat 5.0 
Subtotal 25.5 51.5 47.0 
Cheese sandwich. % (S) 13 .0 Macaroni & cheese (C) 11.0 Peanut butter sandwich, ^  
Egg salad sandwich, \ 22.0 
Vichyssoise (D) 4 .5 Vegetable-meat CD 1 s s 4.0 Vegetable beef soup (C) 4.0 
Buttered beets (C) 4.5 
Cottage cheese 0.5 
Diced peaches (C) 7 .0 Watermelon slice 2.0 Fruit cocktail (C) 7.0 
Cake (FZ,RS) or Macaroon 11.0 
w/peanut butter icing 14 .0 Sliced peaches (C) 3.5 
Crackers 1 . 0  Crackers 1.0 Crackers 1.0 
Br(î.ad, 2-% 4.0 
Margarine pat 5.0 
Subtotal 39.5 34.5 45.0 
-
Grand total 139.5 194.5 170.5 
Mean time 34.9 48.6 42.6 
^•îenu categories omitted and production procedures excluded from the time estimates are described 
in the Procedure. 
Code for market form of principle Ingredients when several forms were possible: 
C canned FZ frozen RC 
D dehydrated LO leftover RS 
F fresh PP preportioned S 
ready to cook 
ready to serve 
purchased in sliced form. 
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A goal in menu planning is to select menu items to be prepared and 
served at each meal so that the work load is balanced with the amount of 
labor time available and the skill of the labor resource. The menu 
pattern will Influence the need for labor ; this is Illustrated particularly 
by the differences In the menu patterns for the evening meals. 
The market form in which foods are purchased and utilized also will 
affect the amount of preparation required to produce a given menu item. 
For example, in Nursing Homes X and Z dehydrated or canned soups were 
served; whereas, in Nursing Home Y some of the soups were prepared with 
basic ingredients or leftover foods. At the noon meals, canned or 
dehydrated potato products were used in Nursing Homes X and Y; whereas, 
fresh potatoes were prepared for several meals In Nursing Home Z. In 
Nursing Home X, the canned potato products were used in conjunction with 
other ingredients. 
Scheduling of Work 
Considerations ir. scheduling the hours that employees work are the 
types of services they are to provide and the time at which the services 
are to be supplied. The schedule of food deliveries to patients and the 
average length of each hot food service period are presented for each 
nursing home. Some background information Is furnished concerning the 
division of responsibilities for the service of food to patients and the 
procedures followed in providing the services. The schedule of work in 
each food service department is presented and related to the schedule of 
food deliveries in the nursing home. 
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Food deliveries to patients 
A schedule for the delivery of meals and nourishments to patients 
and the average length of each period of hot food service in each nursing 
home is shown in Table 16, The number of patients residing in each 
nursing home fluctuated slightly during the week of observation. The 
number of patients indicated for each nursing home was the mean number 
of patients served during the week. The main meal of the day, dinner, 
was served at noon in each nursing home. Nourishments were indicated as 
being provided only if they were made available to most of the patients. 
Times are indicated when food was scheduled to be taken from the kitchen 
for delivery to patients. The serving period included the time interval 
during which hot foods were served onto the patients' plates and the 
plates were assembled onto trays for delivery. In calculating the length 
of a serving period, certain activities were not included. These were the 
portioning and placement of cold foods, unless this activity was performed 
simultaneously with the service of hot foods, and the service of 
aaploycGS' mszls, since the employees frequently obtained their own food. 
Mean times for the serving periods were used. 
Nursing personnel were responsible for the delivery of meals to all 
patients in Nursing Homes Y and Z. In Nursing Home X, meals to patients 
who ate in their rooms were delivered by nursing personnel, and food 
service personnel served patients eating in the dining room. 
Nursing Homes X and Y had dining rooms for the nearly exclusive use 
of the food service departments. The dining rooms were adjacent to the 
kitchens. The dining room in Nursing Home X was used by both patients 
and employees. In Nursing Home Y, only patients ate in the dining room; 
Table 16. Schedule for food deliveries to patients, and average time for each hot food service 
period in three nursing homes 
Nursing home and mean number of patients 
Food delivery X (94) Y (66) Z (62) 
Beginning 
delivery 
time 
Minutes 
of 
serving 
Beginning 
delivery 
time 
Minutes 
of 
serving 
Beginning 
delivery 
time 
Minutes 
of 
serving 
Nourishment 7:00 a.m. 
Breakfast 5:30 a.m. 56 8:30 a.m. 28 7:15 a.m.^ 
8:00 a.m. 
6 
19 
Dinner 11:00 a.m. 67 12:00 a.m. 27 11:00 a.m.® 
11:45 a.m.t" 
6 
23 
Nourishment 2:00 p.m. 2:00 p.m. 
Supper 4:45 p.m. 98 5:00 p.m. 33 4:30 p.m.® 
5:00 p.m.D 
7 
20 
Nourishment 7 :00 p.m. 7:00 p.m. 
^ime that all meals were ready for delivery to patients eating in their rooms. 
^ime that the portioning of hot foods was begun for trays delivered to patients eating in 
the dining room. 
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however, the food supervisor's desk was located in the dining room. In 
Nursing Home Z, a large recreation area located adjacent to the kitchen 
was used as a dining area for patients, and tables and chairs were 
arranged before each meal by other than food service personnel. 
Patients eating in the dining room were served after meals had been 
delivered to all other patients in Nursing Homes Y and Z, and after the 
majority of other meals had been delivered in Nursing Home X. In Nursing 
Homes X and Y, only patients who were appropriately dressed and could eat 
with dignity were permitted to eat in the dining rooms. The dining room 
tables were set with silverware, and the plates of food were placed on 
the table. In Nursing Home Z, only those patients unable or unwilling to 
be brought to the dining area were not served their meal in the dining 
area, and the meal was eaten from a tray. Two to five plates of hot 
food were carried at a time from the kitchen to the tables already set up 
with cold foods in Nursing Home X, In Nursing Home Y, meal trays were 
taken to the dining room on an open cart after the patients had been 
seated, and the plates cf feed \:sre removed from each tray at the table. 
Each meal tray was carried one at a time from the serving window and 
placed on the table in front of the patient in Nursing Home Z. 
The mean number and percent of all patients eating in the dining 
room at each nursing home are shown below: 
Patients eating in dining room 
Nursing home Number Percent 
X 
Y 
Z 
18 
18 
49 
19 
27 
79 
The dining room was not used for the breakfast meal in Nursing Home Y. 
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In each of the nursing homes, meal trays were delivered In open 
carts or racks to patients who did not eat in the dining room. Patients 
in Nursing Home Y ate in their rooms or in the lounge area of the hall 
on which their room was located. In the other nursing homes, the patients 
ate in their rooms. 
Many patients received some assistance from nursing personnel when 
their trays were delivered. This assistance included such things as 
opening a teabag, pouring hot water or coffee from a beverage server into 
a cup, cutting meat, and preparing the patient to eat. Some patients 
could not feed themselves. The number and percent of all patients who 
were fed by nursing personnel at each meal are shown below; 
Patients fed by nursing personnel 
Nursing home Number Percent 
X 42 45 
Y 9 14 
Comparable information was not obtained in Nursing Home Z. Of the 
patients fed by nursing personnel, most were fed on an individual basis 
in Nursing Home X. In Nursing Home Y, two patients were fed at a time 
by one person when this arrangement was feasible. 
Awake-up nourishment of coffee, doughnuts, and sweet rolls was 
served to patients in Nursing Home Y. Food supplies were assembled by 
the cook, but nursing personnel assembled needed paper supplies and 
obtained the food items they needed for their patients. 
Midaftemoon and evening nourishments of beverage and cookies were 
obtained and served by nursing personnel in Nursing Homes Y and Z. In 
Nursing Home Y, an assortment of beverages was offered with cookies, and 
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the nurse's aide assembled all the food and materials needed. In Nursing 
Home Z, only one type of fruit drink was offered, with the exception of a 
different drink for diabetic patients. Food service personnel had the 
needed food and supplies ready for the nurse's aide. Nourishments were 
given only to those patients who had poor appetites in Nursing Home X. 
About 12 nourishments, mostly of ice cream, were prepared each day by 
nurses' aides usually between the hours of 2 p.m. and 3 p.m. Patients 
who were ambulatory were allowed to come to the dining room and pour 
a cup of coffee for themselves. 
Work schedules 
Nursing Home X Continuous personnel coverage in the food service 
department was planned each day in Nursing Home X from 4 a.m. to 7 p.m., 
a 15-hour period. Nine persons were employed in the food service 
department. Five of these persons worked 3H hours or less, and four 
persons worked 8 or more hours on the days they were scheduled to work. 
The following positions were scheduled each day: 
Position Scheduled time 
Early cook 4:00 a.m. - 1:00 p.m. 
Dining room attendant 4:00 a.m. - 1:00 p.m. 
Dishwashing machine operator 6:30 a.m. - 2:30 p.m. 
Late cook 2:30 p.m. - 6:00 p.m. 
Dining room attendant 4:00 p.m. - 7:00 p.m. 
Dishwashing machine operator 4:00 p.m. - 7:00 p.m. 
The work schedule in the food service department for all employees 
except the part-time high school girls was the same each week. The person 
designated as the food supervisor worked in the food service department 
three days a week, when the early and late cooks were scheduled for days 
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off. On other days she worked in another department of the nursing home. 
The early cook was scheduled off duty three days and the late cook one 
evening each week. On one day of the week, both the early and late cooks 
were scheduled off duty, and the food supervisor worked a split shift on 
that day. The full-time dining room attendant and dishwashing machine 
operator worked weekdays only. Four high school girls were employed to 
work evenings and weekends as dishwashing machine operators and as dining 
room attendants. The usual weekend coverage of these duties was for one 
pair of part-time girls to work the early shift on Saturday and the late 
shift on Sunday and the other pair to work the late shift on Saturday and 
the early shift on Sunday. During the week of observation, the same two 
girls worked split shifts on both weekend days. 
The employees on the early shift frequently worked 15 or 20 minutes 
beyond the scheduled time. The starting time of the evening cook was 
somewhat flexible and sometimes was 15 minutes later than indicated on 
the schedule. The part-time evening girls frequently reported to work 
20 to 30 minutes early. It was the policy of the nursing hone not co pay 
employees for time worked before their scheduled reporting time, but time 
worked beyond the scheduled time was paid. 
Employees who worked a full shift were permitted a 10-minute rest 
period in the morning and 15 minutes in the afternoon, or a total of 25 
minutes for rest periods on paid time. Employees who worked only 3 
hours per day were not eligible for a paid rest period. Employees who 
took time to eat were allowed 30 minutes of unpaid time for each meal. 
Food service personnel did not clock out to eat and, with one exception, 
were assumed not to take time to eat during working hours. One hour was 
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deducted each day from the hours worked by the regularly scheduled early 
cook who ate both a breakfast and a noon meal in the kitchen during 
working hours. 
Paid time scheduled in the food service department on a daily basis 
was 35.5 hours with no deduction for meals or 34.5 hours on the days the 
regularly scheduled early cook worked. The daily schedule of the food 
service department by food service position is shown in Figure 1 super­
imposed on the periods of hot food service. 
Approximately th hours was allowed for preparation of the breakfast 
meal, 4% hours for the main meal of the day, and 2 hours for the evening 
meal. Usually no preparation for the dinner meal was begun until after 
the breakfast meal had been served. Two food service personnel were 
available to serve the breakfast meal, and three persons served the dinner 
and supper meals. The last trays usually had not been served at the time 
the late cook departed in the evening. 
The serving of hot foods in Nursing Home X was not a continuous 
operation except aL the beginning of a seal period. In general; plates 
were filled with hot foods when someone was expected to be available to 
take the trays from the kitchen = The number of patients who required 
feeding and the number of nursing personnel available to feed these 
patients seemed to have an effect on the length of the hot food serving 
period. The practice of feeding one patient at a time, which many times 
was dictated by the condition of the patient and the location of beds to 
one another, and the large number of patients to be fed at each meal 
slowed the meal delivery process. 
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Figure 1. Dailv schedule of food service positions in Nursing Home X and periods of hot food service 
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At the breakfast meal only, many of the trays for patients to be fed 
were served at one time, and the food was placed in insulated plastic 
containers for each patient. At the other meals, a small number of trays 
were served when personnel were available to feed patients. Fewer nursing 
personnel worked over the evening meal period, and the length of the 
serving period was approximately 30 minutes longer than the dinner meal. 
Nursing personnel also were responsible for returning soiled dishes, 
scraped and stacked, to the dishwashing area. As a result, the cleanup 
period as well as the meal service period depended on the speed and coopera­
tion of the nursing staff. 
Nursing Home Y Continuous personnel coverage in the food service 
department of Nursing Home Y was planned from 6:30 a.m. to 7:30 p.m., a 
13-hour period each day. The food service department was staffed by a 
food supervisor, one part-time and two full-time cooks, and three part-time 
high school girls. At the time of the study, there were four part-time 
girls on the payroll, but one of them was on vacation. The girl on vaca­
tion was leaving employment at the end of the surnser, and a recently 
employed student was being trained as her replacement. Positions were 
scheduled as follows: 
Position Scheduled time 
Food supervisor (weekdays only) 7:00 a.m. - 3:30 p.m. 
Early cook 6:30 a.m. - 3:00 p.Tn. 
Late cook 9:30 a.m. - 6:00 p.m. 
Part-time evening girls (two) 4:30 p.m. - 7:30 p.m. 
The work schedule was arranged on a three-week cycle. The supervisor 
worked Monday through Friday with every weekend off. Each full-time cook 
worked a rotation of eight days, was off four days from Saturday through 
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Tuesday, worked seven days and was off two days, Wednesday and Thursday. 
The part-time cook worked four days each week during the scheduled hours 
of whichever cook had a day off. Each weekend one of the three cooks was 
off duty for the four-day period. The part-time girls each worked five 
nights a week including two out of every three weekends on rotation. 
The scheduled hours for each type of position on each shift in the 
nursing home were posted by the time clock. A notice specifically stated 
that no employee was to clock in more than five minutes before his 
scheduled time without the approval of the supervisor. The food service 
workers usually reported before their scheduled times, but they did not 
clock in until the permitted time. The regular shift personnel came 
approximately 25 to 30 minutes early and the part-time girls from 5 to 10 
minutes. Time worked beyond the scheduled time required the supervisor's 
prior approval for payment. 
Each 8-hour shift included a 30-minute meal period at noon which 
was unpaid time. Food service personnel clocked out for the meal period 
whether they ets or not. A l5-mlnute coffee break was allowed during a 
full shift. For the food service department, this break was not scheduled 
at a particular time but was taken when work permitted. 
Paid time scheduled in the food service department on a daily basis 
was 30 hours on each weekday and 22 hours on weekend days. In addition, 
housekeeping personnel were assigned specific tasks in the food service 
department during the serving and dishwashing periods of the breakfast 
and dinner meals. This contribution of time added approximately 
2 3/4 hours of paid time each day. The daily schedule of the food 
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service department by food service position is shown in Figure 2 super­
imposed on the periods of hot food service. 
Approximately 2 hours were allowed for preparation of the breakfast 
meal, 2% hours for the noon meal (since food was ready for service to 
nursing personnel % hour before service to patients), and 4 hours for the 
evening meal. Preparation of selected items for the noon meal was begun 
before the breakfast meal was served. 
Nursing Home Y was the only nursing home studied that assembled meal 
trays with all items at the same time that hot foods were served. Trays 
were set up and the foods served in assembly-line fashion. Cold foods 
that were not portioned directly onto the hot food plate were portioned 
before service and were placed on the meal trays when other foods were 
assembled. There were essentially three positions on the assembly line. 
At the weekday noon meals, the food supervisor held a fourth position 
which involved primarily inspection. Two women in the housekeeping 
department assisted the cook in serving the breakfast meal. Two food 
service personnel served the noon meal with the help of one person from 
the housekeeping department. All three line positions were filled by 
food service personnel at the evening meal. 
Foods were served for patients during a continuous serving period at 
each meal; and the meal delivery schedule was followed closely. The 
evening meal required a somewhat longer period for the serving of hot 
foods. The last position in the assembly line, that of beverage service 
and loading the completed trays onto a delivery cart, was the most 
frequent cause of internal delays because of imbalance on the line. At 
the evening meal, a soup frequently was portioned by the beverage server 
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Figure 2. Dailv schedule of food service positions^ in Nursing Home Y and periods of hot food service 
^Housekeeping department personnel were scheduled to assist in the food service department at 
certain periods of the day. These time periods are indicated on the daily schedule. 
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thus creating greater line imbalance, delays at other positions, and an 
extension of the meal service period. 
Nursing Home Z Continuous coverage in the food service department 
was planned each day in Nursing Home Z from 6:00 a.m. to 8:00 p.m., a 
14-hour period. The food service department of the nursing home was 
staffed by eight employees during the period of the study. Four of the 
employees worked four days or less per week and for less than 8 hours on 
the days worked. The other four employees worked five days per week for 
7 or 8 hours on the days worked. Positions were scheduled each day as 
tabulated below: 
Position Scheduled time 
Early cook 6:00 a.m. - 2:00 p.m. 
Cook's helper 6:00 a.m. - 2:00 p.m. 
Dietary aide 6:30 a.m. - 1:30 p.m. 
Late cook 1:00 p.m. - 8:00 p.m. 
Dietary aide 1:30 p.m. - 8:00 p.m. 
The position of cook's helper was filled five days a week by the dietary 
supervisor. 
The work schedule was prepared and posted weekly by the dietary 
supervisor. Weekend work was rotated so that a food service worker was 
scheduled off duty one out of every three weekends. A new employee was 
being trained in all food service positions. On certain days during 
t.tqo a r\r\ f-Ti a VAOii lay 
schedule indicated. 
Food service employees signed in and out on time sheets. The 
employees recorded the scheduled work time for the day whether these 
were the precise hours actually worked or not, unless they were more 
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than a % hour late for work. Time worked before the scheduled time 
was not paid, and overtime work had to be approved in advance through 
the administrator's office to be paid. The food service employees 
scheduled to begin work at 6 a.m. usually arrived about \ hour early. 
Twenty minutes to eat a meal at each meal period worked and a 
10-minute rest period during the working time were permitted each 
employee. These allowances were included in paid time. 
Paid time scheduled each day in the food service department was 36.5 
hours. The daily schedule of the food service department by food service 
position is shown in Figure 3 in conjunction with the periods of hot food 
service. 
Approximately 1% hours was allowed for preparation of the breakfast 
meal, 2% hours uninterrupted by meal service for preparation of the main 
meal of the day, and 3% hours for the evening meal. Preparation of 
selected menu items for the noon meal was begun before or between serving 
periods at the breakfast meal. Three food service personnel served the 
breakfast and dinner meals, and only two were responsible for service of 
the evening meal. 
Plates of hot food were served at two different times during each 
meal period as shown in Table 16. Hot foods were not served until nursing 
personnel were available to deliver the trays. As a result, the actual 
time at which meal trays were ready to be delivered to patients varied 
considerably from the schedule, sometimes earlier and sometimes later than 
indicated. The trays for patients eating in their rooms were the first 
meals served. These meals were delivered, the patients were assisted in 
eating, and the trays of soiled dishes were collected before meal service 
Position 
Hour of day 
Early cook 
Cook's helper 
Dietary aide 
Late cook 
Dietary aide 
& 0 m # 
6 
Breakfast Dinner Supper 
Figure 3. Daily schedule of food m:rvice positions in Nursing Home Z and periods of hot food service 
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to patients In the dining room began. The number of patients eating in 
their rooms and the amount of assistance they required consequently 
influenced the length of time between the two service periods at each 
meal. 
Use of Labor Time 
For each nursing home food service department, the distribution of 
paid labor time among various activities was determined by work sampling. 
Number of meals served 
The number of meals served during the week in each nursing home was 
needed to compute the number of labor minutes expended in the food service 
department for each meal served. Only Nursing Home Y maintained a census 
of meals served to patients and to employees. The census for employee 
meals included only those who indicated in writing that they planned to 
eat that day and who presented a meal ticket to be punched. It did not 
include meals eaten by food service employees or by nursing home employees 
who did not present a meal ticket. The number of employee and guest meals 
served in each nursing home was approximated from observations of the 
number of people obtaining food from the kitchen at meal times while the 
researcher was in the food service department. The count included meals 
for which the nursing home was reimbursed and meals for which the nursing 
home received no money. Some employees in each nursing home obtained one 
or two foods from the kitchen at meal time. Two partial meals arbitrarily 
were considered equivalent to one meal. Food consumed in between-meal 
nourishments for patients and coffee breaks for employees was not included. 
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The approximate number of meals served to patients, employees, and guests 
in each nursing home during the seven-day period, classified by type of 
meal, is shown in Table 17. 
Table 17. Approximate number of meals served to patients, employees, 
and guests during seven-day periods in three nursing homes 
Meal Patients Employees^ Guests 
X Y Z X Y Z X Y Z 
Breakfast 658 462 434 11 33 21 0 0 0 
Dinner 657 460 432 44 74 47 2 2 0 
Supper 661 460 433 30 28 56 0 0 0 
^Includes researcher at dinner and supper meals. 
Number of paid labor hours 
The number of hours of paid time worked by food service department 
personnel during the seven-day period was obtained from the business 
office in each nursing home. None of the nursing homes paid personnel 
for time worked before their scheduled time. Only Nursing Home X paid 
for time worked beyond that scheduled without prior approval. In Nursing 
Home X, a time clock was used, and employees clocked in and out when they 
arrived and departed regardless of the scheduled time. Any time recorded 
before the scheduled time was ignored in computing the number of hours 
worked. In Nursing Homes Y and Z, Che employees did not record any time 
worked earlier or later than the scheduled time. Only the scheduled time, 
or actual time worked if an employee reported late, was recorded. For 
payroll purposes, time worked was computed in increments of 15 minutes. 
Each nursing home used its own system for determining the number of 
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minutes below which time was not credited and above which a 15-mlnute 
credit was given. 
In one nursing home, a part-time employee was on paid vacation 
during the week of data collection. It was decided that since paid 
vacation time Is a labor expense properly prorated over the entire year, 
all vacation time would be ignored for purposes of this study. 
Adjustment of work sampling data 
Observations of the activities of food service personnel were made 
throughout the entire day on Sunday and during a segment of each weekday. 
To present the data In proper perspective on the basis of seven full days 
of operation, the number of observations for each activity category 
obtained during the weekdays was doubled, and the observations for Sunday 
were added. 
Only observations made during paid time were analyzed; therefore, the 
total number of observations obtained was adjusted by the following method. 
The number of observations of personal delays was reduced by the number of 
observations made during unpaid time for meal periods. No deductions were 
made for meal periods in Nursing Home Z; 20-mlnute meal periods were 
permitted during paid time. In Nursing Home X, for only one cook was time 
for meals deducted from daily hours worked; other food service personnel 
were assumed not to eat meals at the nursing home. One hour for meals was 
deducted from the hours worked each day by the one cook. Since the cook 
did not eat at regular times, 12 observations of personal delay were 
deducted for each day the cook was scheduled to work. Observations of 
employees during unpaid time before scheduled arrival time or after 
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scheduled departure time were separated from the data before analysis. 
The adjusted number of observations was the basis for computing the percent 
distribution of paid labor time expended for various activities in each 
nursing home food service department. 
Distribution of paid labor time 
The bases for computing labor minutes per meal for each nursing home 
food service department for the week of data collection are given below: 
Nursing home 
X_ Y Z 
Paid time (hours)^ 251.75 176.50 258.75 
Number of meals served 2063 1519 1423 
Minutes/meal 7.32 6.97 10.91 
The distribution of paid labor time expended by food service personnel 
for each activity, as minutes per meal and as percent of total time, Is 
shown in Table 18. The number of minutes spent for each activity category 
was computed by multiplying the percent of observations for each activity 
by the total number of minutes of paid labor time expended in the food 
service department. The number of minutes expended for each activity was 
divided by the number of meals served to determine minutes expended per 
meal served. 
In addition to paid time expended by food service department personnel 
in food service activities, other personnel In the nursing home provided 
services to the food service department. The labor time contributed by 
other nursing personnel was estimated for each nursing home and is shown 
Exclusive of any paid vacation time. 
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Table 18. Distribution of paid labor time expended by food service 
personnel for each activity, as minutes per meal and as percent 
of total time, in three nursing homes* 
Nursing home and number of meals served 
X Y Z 
Actlvitv (2063) (1519) (1423) 
Min./ mn./ Min./ 
meal % meal % meal % 
Processing 1.08* 14.76* 1.13* 16.18* 1.81* 16.62* 
Prepreparation, put away 0.70 9.57 0.81 11.59 1.28 11.76 
Preparation 0.38 5.19 0.32 4.59 0.53 4.86 
Service 1.34" 18.35* 1.40* 20.11* 2.25* 20.66* 
Transportation 1.40* 19.12* 0.81* 11.50* 1.29* 11.85* 
Food 0.24 3.23 0.15 2.10 0.33 3.05 
Equipment 0.60 8.18 0.30 4.32 0.54 4.96 
Trays to patients — —  —- --
Trays from patients — —  0.01 0.09 —• 
Empty 0.56 7.71 0.35 4.99 0.42 3.84 
Clerical (routine) 0.01* 0.13* 0.04* 0.58* 0.06* 0,56* 
Cleaning 1.60* 21.88* 1.70* 24.43* 2.61* 23.91* 
Kltchenware washing 0.31 4.22 0.20 2.90 0.46 4.17 
Dishwashing 0.83 11.41 1.11 15.91 1.57 14.42 
Housekeeping 0.46 6.25 0.39 5.62 0.58 5.32 
Receiving 0.01* 0.18* 0.02* 0.13* 
Total direct work 5.43 74.24 5.09 72.98 8.04 73.73 
Instruction 0.28* 3.79* 0.48* 6.87* 0.56* 5.12* 
Appraisal 0.05* 0.70* 0.05* 0.67* 0.04* 0.40* 
Gonfsjrsncs — — — 0.02 0.20. 
Clerical (original) — — 0.15* 2.23* 0.03* 0.26* 
0.68 Total indirect work 0.33 4 .49 
Forced delays 0.41* 5 .55* 
Personal delays 0.33* 4 .52* 
Idle time 0.56* 7 .71* 
0.07 
0.41 
0.51 
9.77 0.65 5.98 
A * * 
1.07" 0.32" 2.95 
* 5.84* 1.06* 9.69* 
* 7.31* 0.49 4.50" 
Total delays 
Out of area 
Grand total 
1.30 17.78 0.99 
0.26 3.49 0.21 
7.32 100.0 6.97 
14.22 1.87 17^14 
3.03 0.35 3.15 
100.0 10.91 100.0 
^ata are based on a seven-day period of operation of each food ser­
vice department. The subtotal for an activity category is marked with an 
asterisk, and the subtotal for a major classification of activities is 
underlined. 
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In Table 19. Those contributions that were similar for each nursing home 
were excluded, such as business office time for payroll activities. The 
amount of administrative time was estimated by the administrator or 
assistant. In Nursing Home Y, the small amount of administrative time 
reflected satisfaction with the operation of the department; whereas, in 
Nursing Home 2, the large amount of administrative time reflected routine 
tasks for the food service department and problems requiring the adminis­
trator's attention. 
Table 19. Estimated paid labor time® of other nursing home personnel 
providing services to three food service departments, classified 
by usual function performed by the personnel^ 
Nursing home and number of meals served 
X Y Z 
Usual function (2063) (1519) (1463) 
Hr. Min./ 
meal 
Hr. Min./ 
meal 
Hr. Min, 
mea] 
Administration 4.0 .12 0.5 .02 15.0 .62 
Dietary consultation 2.0 .06 — —  1.5 .06 
Housekeeping 17.5 .69 
Maintenance, custodial 2.0 .06 2.0 .08 3.0 .12 
Nursing 72.9 2.12 76.8 3.03 50.1 2.06 
Total 80.9 2.36 96.8 3.82 69.6 2.86 
^Estimates were based on observations and inquiry of persons either 
performing or scheduling the activities. The reliability of the data is 
not comparable to data shown in Table 18 for food service personnel. 
^Data are based on a seven-day period of operation of each food 
service department. 
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To avoid repetition, the labor time data will be discussed in the 
following section. All data collected and observations made by the 
researcher are used as a basis for Interpreting the total labor time and 
the distribution of labor time among the various food service activities 
in the three nursing homes. 
Relationship of Variables Studied to Paid Labor Time 
The licensed bed capacity and percent of occupancy in each nursing 
home at the time of the study are shown below: 
Nursing home 
X Y Z 
Licensed bed capacity 100 85 78 
Percent occupancy 94.0 78.8 79.5 
Differences among nursing homes in the expenditure of labor minutes per 
meal for activities in the food service department could be expected as a 
result of differences in percent of occupancy. Staffing of the nursing 
home food service departments in Nursing Homes Y and Z may have been based 
on a higher occupancy rate than existed during the week of the study. 
Since much of the demand for labor in the food service department is not 
readily adjusted to the patient census, the use of scaeduled time would be 
expected to improve as occupancy of the nursing home reached the capacity 
for which it was staffed. 
The estimated total number of minutes par meal expended by food 
service department personnel (Table 18) and by other nursing home personnel 
who provided services to the food service department (Table 19) are shown 
below : 
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Nursing home 
X Y Z 
Food service department personnel 7.32 6.97 10.91 
Other nursing home personnel 2.36 3.82 2.86 
Total minutes per meal 9.68 10.79 13.77 
The distribution of time expended by food service department personnel 
in the major classifications of activities (direct work, indirect work, 
delays, and out of area) are discussed in conjunction with the contribu­
tions of other personnel. Custodial, housekeeping, and nursing personnel 
were considered to expend labor time for direct work activities. The 
labor time expended by consultants and administrators was considered to 
be for indirect work activities. A description of the major classifica­
tions of activities and the activity categories that are included within 
each classification are defined and examples are given In Appendix E. 
Direct work 
The percent of total paid labor time and minutes per meal expended 
for direct work activities by food service department personnel in each 
Nursing home 
X Y Z 
Percent of total paid labor time 74.24 72.98 73.73 
Minutes per meal 5.43 5.09 8.04 
The estimated number of minutes per meal expended by other nursing home 
personnel and the total minutes per meal of food service and other 
personnel for direct work activities in each nursing home are shown below: 
Nursing home 
X Y Z 
Other nursing home personnel 2.18 3.11 2.18 
Food service and other personnel 7.61 8.89 10.22 
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The primary activity categories within the classification of direct 
work are discussed, and the data derived by work, sampling compared with 
data collected to measure selected variables believed to influence the 
expenditure of labor time. The activity categories and the variables 
that are believed to be related to the expenditure of labor time for each 
activity are shown in Table 20. In the tabulations of the scores for 
selected variables, the scores that were most favorable toward reducing 
labor time are underlined. 
Table 20. Activity categories within the classification of direct work 
and the variables studied that relate to expenditure of labor 
time for each activity category* 
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^The variables listed would be expected to influence the labor time 
expended for other activities in addition to those listed. The measure­
ments reported are related to specific tasks within the activity categories 
shown. 
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Processing Food production processing activities involved pre-
preparation of foods, preparation, and putting away of foods remaining 
after production and service. According to the schedules of personnel 
and of serving periods in the food service departments, the amount of 
time generally available (versus observed time) for the cook to prepare 
each meal in each nursing home was as shown below: 
Nursing home 
X Y Z 
Hr. Hr. Hr. 
Breakfast 1.25 2.0 1.25 
Noon 4.5 2.5 2.5 
Evening 2.0 4.0 3.5 
On the basis of time available, one would anticipate that the noon meal 
prepared for patients on regular diets in Nursing Home X could be more 
demanding of labor time than the meals prepared in Nursing Komes Y and 
Z, although the number of meals to be prepared would be greater. 
Conversely, one would expect the menus for the evening meals in Nursing 
Home X to be the least demanding of the menus in the three nursing homes 
since only 2 hours were available for preparation. The total number of 
minutes per meal available for the cook- to prepare each meal was 1.58, 
2,35, and 2.14 in Nursing Homes X, Y, and Z respectively. 
Factors studied that would be expected to Influence the observed time 
devoted to food production activities were the availability, adequacy, and 
use of labor-saving processing equipment, the pace at which selected 
processing activities were performed, and the labor demand of the regular 
diet menu. Data collected for each nursing home relative to each variable 
are given below: 
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Table Nursing home 
Variable no. X Y Z 
Availability, adequacy, and 
use of labor-saving processing 
equipment (percent) 7 46.9 50.0 43.5 
Performance rating for 
processing activities (percent) 13 101.0 105.0 92.0 
Labor demand of the menu 
Noon meal (minutes) 
Evening meal (minutes) 
14 
15 
68 .6  
34.9 
67.5 79.5 
48.6 42.6 
Processing time per meal 
(minutes) 18 1.08 1.13 1.81 
On the basis of the various measurements, one would anticipate that a 
relatively greater number of minutes per meal would be expended for 
processing activities in Nursing Home Z than in the other nursing homes. 
When compared to the other nursing homes, labor-saving equipment was less 
available or less used, and work was performed at a slower than normal 
pace. In addition to the less efficient use of available time, the mean 
demand for labor for the noon meal menus was greatest for Nursing Home Z. 
The labor demand of the menus for the evening meals was intermediate 
between that for Nursing Homes X and Y. These data help to explain the 
greater number of minutes per meal expended by Nursing Home Z for 
processing activities than were expended in the other nursing homes. 
Food service personnel in Nursing Home Y used available equipment 
more effectively and worked at a slightly faster pace than personnel in 
either of the other nursing homes. The labor demand of the menus for the 
noon meal was similar to those of Nursing Home X; however, labor demand 
of the menus for the evening meals was substantially greater, on the 
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average, than for Nursing Home X. The difference in mean labor demand of 
the menus for the evening meal seems to have offset the advantage of 
Nursing Home Y relative to labor-saving processing equipment and pace of 
work, since Nursing Home X used slightly fewer minutes per meal for 
processing than Nursing Home Y. 
Service A variety of serving procedures was used in the three 
nursing homes. In Nursing Homes X and Z, all trays were set up at one 
time with silverware and accompaniments placed on all trays one at a 
time. In Nursing Home Y, cold foods were portioned ahead of service, 
but all foods were placed on the meal trays and the trays were assembled 
with silverware and accompaniments one tray at a time during the hot 
food serving period. In Nursing Home Z, an effort was made to refrigerate 
cold foods after portioning until close to the hot food serving periods 
when they were placed on the meal trays. The quality consideration that 
cold foods be served cold would increase slightly the labor time expended 
in service activities. 
The number of people involved in the serving of hot foods was some­
what similar in each of the nursing homes. In Nursing Homes X and Z, two 
persons were scheduled to serve one meal of the day, and three were 
available to serve two meals each day. In Nursing Home Y, there were 
three persons serving each meal, and at the noon meal there sometimes was 
a fourth person available. 
Specific variables studied that would be expected to influence the 
amount of time spent per meal in service activities were the work methods 
used in portioning hot foods and the pace at which selected service 
activities were performed. The data for these variables are given below: 
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Variable 
Work methods used in portioning 
hot foods (maximum score of 6) 
Work station 
Hand and body motions 
Flow of work 
Performance rating for service 
activities (percent) 
Nursing home 
X Y Z 
3.1 3.4 3.4 
3.9 4.5 
3.6 4.0 3.7 
13 102.0 103.0 98.0 
Service time per meal (minutes) 18 1.34 1.40 2.25 
Since Nursing Home Y received equal or higher scores for each aspect 
of work methods used in portioning hot foods and the mean pace of the 
servers was somewhat above normal, one would expect the minutes per meal 
to be lower than for Nursing Homes X and Z. An additional factor that 
would contribute to reduced labor expenditure by food service personnel 
was the fact that each day three of the nine or 10 serving positions for 
the three meals were not manned by food service personnel but by other 
nursing home personnel. The actual minutes per meal for service activities 
in Nursing Home Y would be greater than the time indicated for food 
service personnel alone. Although the work sampling data indicate the 
minutes per meal used for service in Nursing Home Y were considerably less 
than in Nursing Home Z, they were higher than in Nursing Home X even when 
contributions of other nursing home personnel were ignored. 
An assessment was made of factors related to quality when portioning 
hot foods. Some of the factors would not be expected to influence the 
time needed for the serving activity. However, one factor in particular, 
the length of time elapsing between the serving of food onto a plate and 
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the time the plate was taken from the kitchen, might influence the serving 
time in that the pace of the serving operation might be adjusted to the 
pace of the distribution of served plates. If distribution were slow, the 
serving operation either would proceed at a slow pace or come to a stop 
from forced delays. The mean scores for this factor related to quality 
were 1.8, 1.3, and 4.2 (maximum score of 6) for Nursing Homes X, Y, and Z 
respectively as shown in Table 22, Appendix F. Nursing Home Y least often 
achieved the goal of distribution from the kitchen within three minutes 
after the food was served. The number of trays scheduled for delivery at 
one time and the pace of the serving operation in Nursing Home Y were not 
adjusted to the capability of others to deliver the food immediately 
following service. The higher quality score for Nursing Home Z reflected 
the delivery of trays one at a time to a majority of the patients. 
Another quality factor that might affect the work methods used in 
portioning hot foods was the holding of hot foods for service to maintain 
appropriate temperatures. An inconvenient serving arrangement might be 
attributed to inappropriate or inadequate facilities to achicve a certain 
quality standard and at the same time have an efficient serving operation. 
Scores for this factor related to quality were 3.6, 5.1, and 5.3 for 
Nursing Homes X, Y, and Z respectively. In Nursing Home X, the transfer of 
food from one location to another during the serving operation contributed 
to the low score. 
Cleaning Cleaning activities included kitchenware washing, 
dishwashing, and housekeeping activities. 
The use of disposable tableware would be expected to reduce the amount 
of time expended in dishwashing. Disposable plates were used occasionally 
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for the evening meal in Nursing Home X. Disposable plates and cereal 
bowls were used for all breakfast meals in Nursing Home Y, 
The actual expenditure of time for cleaning activities in the 
nursing home food service departments was greater than that reflected for 
food service personnel alone. This was particularly true for Nursing 
Homes X and Y. In both Nursing Homes X and Y, other nursing home personnel 
performed some of the dishwashing activities. In Nursing Home X, the 
soiled dishes from all trays sent to patients in their rooms, approximately 
88 percent of all patients' meals, were scraped and stacked by nursing 
personnel before they were brought to the kitchen for washing. In Nursing 
Home Y, women in the housekeeping department usually assisted with scrap­
ing the soiled dishes returned to the kitchen after the breakfast and noon 
meals. 
In all nursing homes, some housekeeping activities were performed by 
other than food service personnel. These activities included the wet-
mopping of the dining room floors in all nursing homes and the dry-mopping 
of the floors in Nursing Homes Y and Z. In Nursing Home Z, the kitchen 
floor also was cleaned daily by the custodian. In Nursing Home Y, soiled 
dishes were cleared from the tables in the dining room by housekeeping 
personnel after one of the two meals served in the dining room. 
Additional factors studied that would be expected to influence the 
amount of time devoted to cleaning activities were the availability, 
adequacy, and use of labor-saving cleaning equipment, the work methods 
used in handling soiled dishes, and the pace at which selected 
cleaning activities were performed. Data for each variable are presented 
below : 
146 
Table Nursing home 
Variable no. X Y Z 
Availability, adequacy, and use 
of labor-saving cleaning 
equipment (percent) 7 100.0 55.4 55.4 
Work methods for handling soiled 
dishes (maximum score of 6) 12 
Work station 4.5 3.3 3.2 
Hand and body motions 4.8 4.8 4.7 
Flow of work 4.0 5.1 4.6 
Performance rating for cleaning 
activities (percent) 15 88.0 101.0 98.0 
Cleaning time per meal (minutes) 18 1.60 1.70 2.61 
The dishwashing machine in Nursing Home X was judged to be more 
adequate for the needs of the nursing home and used when appropriate more 
often than in the other nursing homes. The work methods analysis scores 
were equal or higher than the other nursing homes for work station and hand 
and body motions. Possibly because the dishwashing machine operator did 
not have to scrape soiled dishes as part of handling soiled dishes, the 
remaining tasks could be organized efficiently. Flow of work, however, was 
evaluated less favorably, and the mean pace of the dishwashing machine 
operators was rated below normal. These latter evaluations would tend to 
offset the time-reducing tendencies of the other evaluations. 
An assessment was made of factors related to quality when handling 
soiled dishes; results are shown in Table 23, Appendix F. All of the 
factors might affect the time expended in the dishwashing operation. Mean 
scores for ^he three factors were 3.3, 3.7, and 4.9 (maximum score of 6) 
for Nursing Homes X, Y, and Z respectively. In the opinion of the 
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researcher, the prewashing of dishes which was observed in Nursing Home Z 
could have been avoided by using appropriate racking procedures so that 
the dishwashing machine could operate properly. 
Transportation Transportation activities Included the movement of 
personnel with food, equipment, trays to patients, trays from patients, and 
empty-handed. Since trays to patients were delivered by nursing personnel 
in each nursing home, there were no observations of food service personnel 
performing this activity. The carrying of plates of food to patients in 
the dining room in Nursing Home X was considered to be transporting food. 
Some of the trays in Nursing Home Y were collected by food service person­
nel from patients' rooms after the noon meal. 
Factors studied that would be expected to influence the amount of 
time expended in transportation activities were the availability, adequacy, 
and use of labor-saving mobile equipment, the size of the kitchen, the 
length of the basic food route, and the layout of the kitchen. Data for 
variable are presented below: 
Variable 
Table 
no. X 
Nursintî home 
Y" Z 
Availability, adequacy, and use 
of labor-saving mobile 
equipment (percent) 7 48.7 51.2 30.0 
Size of kitchen (square feet) 8 560.0 467.0 343.0 
Length of basic food route (feet) 69 = 9 58.0 57.2 
Layout of kitchen (percent 
efficiency) 10 37.0 50.1 37.0 
Transportation time per meal 
(minutes) 18 1.40 0.81 1.29 
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Fewer minutes per meal were expended in all transportation activities 
by food service personnel in Nursing Home Y than in the other nursing 
homes. The availability, adequacy, and use of mobile equipment and the 
layout of the kitchen for food production activities appear to have 
contributed to the outcome. 
The amount of storage space in Nursing Home Z seemed to have been 
affected by the size of the kitchen. Only small quantities of basic 
ingredients were stored in the work area; this increased the time spent 
in transporting food. Failure to use mobile equipment when collecting 
food supplies and when putting away clean dishes contributed to minutes 
per meal expended in transporting food and equipment respectively in all 
nursing homes, but particularly in Nursing Homes X and Z. Narrow aisles 
in Nursing Home Z, however, would have become congested easily if mobile 
equipment were used frequently. 
Indirect work 
Indirect work consisted of instruction, appraisal, conference, and 
original clerical tasks. These activities would be typical of supervisory 
duties. The percent of total paid labor time and minutes per meal expended 
for indirect work activities by food service department personnel in each 
nursing home are shown below: 
Nursing home 
X Y Z 
Percent of total paid labor time 4.49 9.77 5.98 
Minutes per meal 0.33 0.68 0.65 
The number of minutes per meal expended by other nursing home personnel 
and the total minutes per meal expended by food service and other 
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personnel for Indirect work activities in each nursing home are shown 
below: 
Nursing home 
X Y Z 
Other nursing home personnel 0.18 0.02 0.68 
Food service and other personnel 0.51 0.70 1.34 
The supervisors in Nursing Homes X and Z functioned primarily as a 
cook and cook's helper respectively. A greater amount of time expended for 
indirect work activities would be anticipated in Nursing Home Y since the 
supervisor performed activities of a cook or helper only when regularly 
scheduled persons were not available; therefore more time was available 
for indirect work activities. Many of the observations of indirect work 
in Nursing Home Y were of the supervisor reading nursing home periodicals 
or writing menus; whereas, conversation or questions pertaining to work 
made up much of the indirect work activities observed in Nursing Homes X 
and Z. In Nursing Homes X and Y, there were extended periods when an 
employee worked alone, and the opportunity for conversation was less than 
in Nursing Home Z. In Nursing Home Z, there were at least two employees 
on duty at the same time, and they frequently worked on activities that 
were interrelated. The fact that a new food service employee was being 
oriented in Nursing Home Z would contribute to the need for instruction. 
The number of ndnutes per meal expended by food service personnel in 
indirect work activities was similar for Nursing Homes Y and Z, and 
greater than chat expended in Nursing Home X. 
In Nursing Homes X and Z, a dietary consultant was employed on a 
part-time basis to write the menus and provide guidance in the direction 
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of the food service department. These activities were performed by the 
supervisor in Nursing Home Y. In Nursing Homes X and Z, the administrator 
or an assistant performed duties related to food purchasing. In Nursing 
Home Y, only meat orders were handled by the administrator every other 
week, and all other contacts with salesmen were handled by the supervisor. 
Delays 
Delays were comprised of forced delays, personal delays, and idle 
time. The percent of total paid labor time and minutes per meal expended 
for delay activities by food service department personnel in each nursing 
home are given below: 
Nursing home 
X Y Z_ 
Percent of total paid labor time 17.78 14.22 17.14 
Minutes per meal 1.30 0.99 1.87 
In all nursing homes, coffee breaks were taken as time permitted, 
frequently after the breakfast meal was served, before the noon and 
evening meals vrere served, and just before time to leave in the afternoon= 
In Nursing Home Z, meal as well as coffee breaks were scheduled on paid 
time. The amount of paid time scheduled for breaks varied; the percent 
of paid time scheduled for personal delays and the percent of paid time 
observed for personal delays are shown below for each nursing home: 
Nursing home 
X Y Z 
Percent of time scheduled 3.48 2.51 9.79 
Percent of time observed 4.52 5.84 9.69 
Nursing Home Y exceeded the scheduled time by 100 percent, and Nursing 
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Home Z did not utilize the full amount of the more liberal allowance. 
Personal delays were excessive in Nursing Home Y partly because smoking 
was classified as a personal delay, and two of the food service employees 
frequently smoked on the job. 
It sometimes was difficult to distinguish between forced delay and 
idle time. Some delays were sufficiently predictable to permit other 
activities to be performed during the period. In all nursing homes, 
personnel reported to work before the scheduled time. Although not all 
of this time was used productively, an early start frequently resulted in 
early completion of tasks and a resulting lapse of time before the next 
scheduled activity. This was particularly evident just preceding the 
periods of hot food service. 
The minutes per meal expended for periods identified as forced 
delays were 0.41, 0.07, and 0.32 in Nursing Homes X, Y, and Z respectively. 
Forced delays were noticeably less in Nursing Home Y than in Nursing 
Homes X and Z. All meals for patients in Nursing Home Y were served at one 
time and according to a specified time schedule. Some forced delays were 
encountered during serving because of imbalance on the assembly line, but 
this was minimal. Sufficient delivery carts were available for loading as 
the meals were served, and service continued regardless of whether the 
served meals were delivered promptly. 
In Nursing Home X, the meal serving periods extended from 1 to 1% 
hours or longe • with the length of the serving period dependent upon the 
availability of nursing personnel to aeliver the meals to patients in 
their rooms and to feed approximately 44 percent of the patients who could 
not feed themselves. The supply of soiled dishes for dishwashing also was 
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dependent primarily upon the nursing staff. After the evening meal, the 
set up of trays with silverware and dishes for the breakfast meal depended 
upon the clean dishes and trays as they came from the dishwashing machine. 
Forced delays frequently resulted from these situations and from a poor 
distribution of tasks among the two or three people serving hot foods. 
In Nursing Home Z, hot foods for patients were served in two groups 
approximately 30 to 45 minutes apart. The serving schedule was not 
completely predictable since it depended upon when nursing personnel were 
available to deliver the meals to patients. The number of trays to be 
delivered in the first group of meals, which were taken to patients unable 
or unwilling to eat in the dining room, influenced the amount of time 
between the two serving periods. The amount of time frequently exceeded 
that needed to place cold foods on the assembled trays in preparation for 
the service of hot foods. 
Out of area 
When food service personnel could not be observed by the researcher, 
the observations were recorded as out of area. The percent of total paid 
labor time and minutes per meal expended for out of area activities by 
food service department personnel in each nursing home are shown below : 
Nursing home 
X Y Z 
Percent of total paid labor time 3.49 3.03 3.15 
Minutes per meal 0.26 0.21 0.35 
Most of the out of area observations were concluded to result in 
productive work. Many times when food service personnel were in the 
storeroom their activities could not be observed readily, but the length 
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of time spent in the storeroom and materials transported to or from the 
kitchen area were clues as to activities performed. 
The specific impact of each variable studied on the labor time 
expended per meal in the food service systems could not be estimated. 
Based on the data and observations in the three nursing homes, however, 
the researcher believes that the relative response of labor time per meal 
to changes in the variables studied, if the variables were manipulated one 
at a time, would be in descending rank as follows; work and serving 
schedules, labor demand of the menu, work methods, pace of work, layout, 
and labor-saving equipment. If a single variable were to be changed to 
improve labor utilization in a nursing home food service department, the 
amount of the change and/or the results of the change would be limited by 
conditions imposed by certain other variables. For example, a change in 
work methods would be limited by equipment, layout, and the amount of 
time allotted to do the job. 
Discussion of adequacy of measurements 
Variables hypothesized initially to relate to labor time per meal, 
and consequently to labor cost per meal, were labor-saving equipment, 
layout of the kitchen, work methods, performance ratings, labor demand of 
the menu, schedules of employees, and the schedule for food service. 
Procedures used in the research study were not wholly satisfactory in 
measuring these variables. 
Work sampling seemed to be a satisfactory technique for obtaining 
data about the distribution of labor time among various categories of 
food service activities. The kitchens were open areas; so it was not 
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feasible to define work areas for certain types of activities. As a 
result of this situation, the classification of certain activities was 
arbitrary. 
Activities that might be considered food service activities were 
distributed among food service and other nursing home personnel in a 
variety of ways. In order to compare nursing homes, it was considered 
desirable to obtain time estimates of the contributions of other nursing 
home personnel who performed food service activités. The researcher 
considered the techniques used, observation and estimations of time by 
the persons performing or scheduling the activities, to be Inadequate 
and imprecise. It is recommended that either comparisons among homes 
be restricted to those where assignment of food service activities to 
other nursing home personnel is similar, or some procedures be developed 
to permit a reliable estimate of the contributions of other nursing home 
personnel to the performance of food service activities. 
The assessment of labor-saving equipment seemed to be made quite 
objectively. Further use and testing of the procedure is recommended, 
however. 
Evaluation of the kitchen layout by nondirectlonal travel charting 
seemed to have possibilities although it was a time-consuming procedure. 
Since an efficiency score of 100 percent would not be a practical 
possibility, some benchmarks as to desirable and obtainable scores are 
needed. Further experimentation with the technique would be desirable 
with respect to whether only the arrangement of major equipment should 
be considered in the analysis, and the number of menu items needed to be 
analyzed to provide a reliable estimate of the efficiency of the kitchen 
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layout. The decision to include collection of small equipment and 
ingredients in the assessment of the kitchen layout probably resulted in 
underestimation of the impact of the placement of major equipment. The 
results did indicate, however, that much of the travel involved in the 
food production process was to collect small equipment and ingredients 
that frequently were located in many different places. An assessment and 
rearrangement of storage locations could improve the flow of work within 
a kitchen without major structural changes. 
The length of the basic food route provided some general indications 
of problems of a specific layout. The measure was gross, however, and the 
results were difficult to place in perspective. 
Problems encountered using the work methods analysis instruments were 
discussed previously. 
Judgments of the pace at which work was performed may not have been 
reliable (based on training results prior to data collection). This was 
not a reflection of the technique itself but rather a lack of expertise 
in use of the technique. 
It would be desirable to verify the procedure used to estimate labor 
demand of the menu by more precise time study methods to determine whether 
judgments provide sufficiently good estimates for purposes of model 
development. 
Schedules of food service and of employees usually were not posted. 
Information was obtained easily from observation and from questioning the 
food service personnel and the administrator. 
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A Proposed Conceptual Framework for Analysis 
of a Nursing Home Food Service System 
The food service department is one of several departments that 
comprise a nursing home. Although the operation of the food service 
department represents only about 20 percent of a nursing home budget (111), 
the products and services are provided at frequent intervals, are 
tangible, and easily identified for criticism. Regardless of how 
restricted an individual's activities become, meals still remain a 
predictable event occurring at regular intervals each day; meals may be 
an especially important part of Che daily life of a nursing home patient. 
For these reasons, it is believed that the impact of decisions affecting 
the indices of effectiveness of the food service system should be studied. 
It is recognized that efficient and effective use of total resources 
available for the achievement of overall objectives of the nursing home 
may necessitate that certain less than desirable conditions be permitted 
to exist in the food service department. 
One objective of this research was to propose a conceptual framework 
for the analysis of a food service system as a basis for the development 
of a model at a future time that will specify the relationships among 
input variables and indices of system effectiveness. To specify a model, 
one selects the variables which he feels are pertinent and indicates the 
form of the relationship prevailing between or among the variables. A 
conceptual framework provides the scheme for regarding the phenomena, and 
the more one knows about the phenomena involved, the more comprehensively 
the conceptual framework can be expressed. The next step is to estimate 
relationships between or among concepts, and finally to determine the 
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form of relationships prevailing between and among variables or components 
of the model (90). 
A preliminary conceptual framework was proposed prior to data 
collection as a guide for this research study. The preliminary conceptual 
framework was based upon three Indices of system effectiveness which were 
identified as food cost per meal, labor cost per meal, and quality of food 
and service. The indices were selected to reflect the primary concerns of 
management as usually stated in the objectives of a food service depart­
ment. For each index of system effectiveness, input variables believed to 
influence the resulting index were hypothesized. The preliminary concep­
tual framework was revised on the basis of data collected in the three 
case studies. A fourth index of system effectiveness, other costs per meal, 
was added in order to reflect substitution of resources, such as the use 
of disposable tableware to reduce labor time involved in dishwashing 
activities. 
The indices of system effectiveness and the variables hypothesized 
to influence each index are shown in Figure 4. Variables for which 
measurement procedures are needed are discussed for each index of system 
effectiveness. Some input variables are considered to influence more than 
one index cf systen effectiveness. For example, nutritional adequac" :f 
food and food handling are applicable for the Indices, quality of food 
and service and food cost per meal. One variable, the menu, is considered 
to influence each index of system effectiveness, but a different aspect 
of the menu applies for each index. 
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Input variable Intermediate variable 
Index of system 
effectiveness 
Menu (aesthetic appeal) 
Nutritional adequacy of food 
Patients' food likes and dislikes 
Quality of food Ingredients 
Food handling 
Standardized production and 
service methods 
Sanitation 
Service methods 
Patients' service likes and 
dislikes 
Management's expectations 
Quality of food 
and service 
Menu (demand for food 
Ingredients, Including degree 
of preprocessing) 
Nutritional adequacy of food 
Quality of food Ingredients 
Food handling 
Purchasing procedures 
Standardized production and 
service procedures 
Food prices 
Number of meals 
served 
Food cost per meal 
Menu (demand for labor, Including 
degree of preprocessing of food 
lûgrûdients) 
Labor-saving equipment 
Layout of kitchen 
Performance rating 
Work methods 
Employees' schedules 
Food service schedules 
Policies, procedures, expecta­
tions imposed by management 
Regulations imposed by 
external forces 
Motivation of workers 
Use of labor time 
Wage rates Labor cost per meal 
Number of meals 
served 
Capital costs (Initial and annual) 
Contracted services 
Prices of goods 
and services 
Number of meals 
served 
Other costs per 
meal 
Figure 4. Proposed conceptual framework for analysis of a nursing home 
food service system 
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Variables related to quality of food and service 
An evaluation of the quality of food and service should reflect the 
viewpoint of the patient, the ultimate recipient of the products and 
services of the food service department, as well as standards imposed 
by nutritional adequacy and other established standards. 
Nutritional adequacy, food handling, and standardized production and 
service procedures can be expected to Influence the quality of food as 
well as the cost of food. The aesthetic appeal of the menu in terms of 
variety in color, shapes, textures, flavors, and consistency can be 
expected to influence the acceptance of a meal and consequently be 
reflected in a quality rating. Research conducted by Delsenroth (29) 
and Obert and Burr (81) indicate some of the difficulties in defining 
and assessing quality of food. 
Patients ' food likes and dislikes influence their attitudes about 
the acceptability of any particular meal. Patients' service likes and 
dislikes may be influenced by a desire to participate in activities which 
the health of the individual does not make possible. An assessment of 
these factors might be difficult in situations where the patients are 
senile and are not coherent or consistent in their thinking. 
Sanitation affects the quality of food and service not only from an 
aesthetic standpoint but from the standpoint of chemical and biological 
safety of the food as well. Adequacy of tableware and kltchenware washing 
procedures, proper handling and storage of clean equipment and utensils, 
personal habits of the food service personnel, and food handling and 
holding practices would need to be evaluated. 
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Management's expectations regarding quality of food and service would 
provide benchmarks or goals for food service personnel. Unless management 
desires to meet high standards of quality of food and service, it is 
unlikely that high standards will be achieved, regardless of the level of 
food and labor costs. 
Service methods might be evaluated in a manner similar to work 
methods with emphasis being on consideration for the patient, such as 
serving techniques, adherence to good sanitation practices, attitude of 
tray carrier or waitress, friendliness, alertness to needs of patients, 
and encouragement of patients to eat. Several different methods of 
service of food to patients might be used in a nursing home. Either 
evaluation instruments that are adaptable for use in different situations 
or instruments to analyze specific situations would need to be developed. 
Variables related to food cost per meal 
The prices paid for food by a nursing home will be influenced by the 
following factors controlled by the nursing home: the menu (including 
the types of food ingredients and the degree of preprocessing of the 
ingredients), the quality of food ingredients purchased to prepare the 
menu Items, and purchasing procedures followed (relative to package sizes, 
quantity purchased at one time, and selection of purchasing periods). 
A certain minimum level of nutritional adequacy should be provided 
by the meals served; provision of nutrients far in excess of needs may 
Increase food costs. Nutritional adequacy, therefore, serves as a 
constraint on the system. 
The handling of food products in storage and preparation will 
161 
influence food costs as a result of the amount of food wasted from 
spoilage and/or poor manipulative skills. 
Production and service procedures standardized for the specific 
nursing home would be expected to minimize waste of food resources by 
stating the amounts of food needed for specific menu items, appropriate 
portion sizes for nutritional adequacy of the patients, and appropriate 
cooking procedures to minimize loss of nutrients. When standardized 
production procedures are properly followed, each preparation of a 
product should be of similar quality and quantity. 
Variables related to labor cost per meal 
On the basis of observations, the following variables were added to 
the initial list of input variables affecting labor cost per day: 
policies, procedures, and expectations imposed by management; regulations 
imposed by external forces; and motivation of the worker. Examples of 
policies, procedures, and expectations of management would include the 
definition of duties and responsibilities for providing food and services 
within the nursing home, specific guidelines to follow relative co how 
certain food service activities are to be performed, and expectations for 
quantity of output of food and services reflected in the work schedule 
and policies relating to overtime work. Policies and procedures would 
be expected to affect the flexibility of the food service department in 
adapting to change. Examples of rules and regulations imposed by external 
forces would include the length of time that is permitted to elapse 
between meal periods, particularly between the last period of food 
service in the evening and the first in the morning, and requirements for 
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consultation by a qualified dietary consultant. These regulations place 
certain constraints upon the food service system that may or may not be 
subject to individual choice of compliance, as an example, the regulations 
applying to those nursing homes participating in specific health care 
programs. 
The variables initially selected for analysis were those which were 
considered to reflect conditions or situations present in a nursing home. 
For example, it was assumed that work methods or pace of the worker would 
reflect skill of the worker, training, and supervision. In this study, no 
attempt was made to measure the motivation of workers. It seemed apparent, 
however, that to work efficiently, some incentive was needed. When the 
time allotted to perform assigned tasks is generous, there is little 
incentive to perform the task in a manner that will take less than the 
allotted time. It is possible that by Increasing productivity, a reduction 
in labor time could be effected that would permit greater remuneration to 
the employees and at the same time result in a reduced labor cost per meal. 
Too specialized assignments may contribute to an unwillingness to assist 
others when assistance is needed, because one does not feel it should be 
expected. A desirable attitude would be that of a team working toward 
common objectives so that there is a willingness to assist others in the 
performance of tasks as needed to accomplish these objectives. When 
conditions affecting the food service department cannot be controlled 
within the food service department and when activities of the food service 
department depend upon close cooperation with other departments in the 
nursing home, the incentive to work efficiently must extend to the 
cooperating groups. For example, when delivery of meals is a task 
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assigned to other than food sen/Ice personnel, efficient serving pro­
cedures In the food service department will be promoted by an efficient 
system for distribution of the meals by the other personnel. Otherwise, 
delays, interruptions, and slow pacing resulting from lack of coordination 
will defeat efforts to Improve the work methods used and speed of per­
formance of food service personnel in the serving of meals. When effec­
tive arrangements cannot be devised because of conditions existing in the 
nursing home, this situation must be recognized by management and 
expectations for the food service department adjusted accordingly. 
Other costs per meal 
Costs Incurred as alternatives to food or labor costs would need to 
be accounted for. These might include the initial and annual costs of an 
investment in labor-saving equipment or the substitution of one type of 
supplies for another which also affects labor time involved in mainten­
ance, such as disposable tableware. Some services, such as janitorial 
services, may not be performed by nursing home personnel but be performed 
under contract with an external agency. 
Interactions and trade-offs among variables 
Interactions and trade-offs among variables influencing one or more 
indices of system effectiveness are unavoidable and contribute to measure^ 
ment problems. Interactions among variables hypothesized to influence 
labor cost per meal are shown in the series of symbolic representations 
that follow. 
Labor cost per meal = ' 
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T - f(ES) 
ES m f(FSS, M, E, L, PR, WM, MO, PPE) 
FSS B f(R, PPE) 
M f(E, L, ES, FSS) 
E f(M) 
L f(M, E, PPE) 
PR f(ES, FSS, MO) 
WM 
-
f(E, L, FSS, ES, PPE) 
MO f(ES, FSS, PPE) 
where E labor-saving equipment 
ES employees' schedules 
FSS food service schedules 
L layout 
M menu 
HL meals 
PPE policies, procedures, and expectations Imposed 
by management 
PR performance rating 
R regulations Imposed by external forces 
T paid labor time 
W wage rates 
WM work methods. 
The basis for paid labor time is the employees * schedules. The 
employees' schedules are a function of the food service schedule; labor-
saving equipment, the layout, pace of the worker, work methods, motivation 
of the worker, and the policies, procedures, and expectations of manage­
ment. Each of the variables that influence employees' schedules are in 
turn affected by certain of the other variables. A change in one variable 
will have indirect as well as direct effects upon some other variables in 
the system. 
For example, the menu is hypothesized to reflect the limitations of 
such variables as labor-saving equipment, the layout, the employees' 
schedules, and the food service schedule. One would anticipate that a 
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change In any one of the four variables would necessitate a compensating 
adjustment either in the labor demand of the menu or in one of the 
other variables specified. Introduction of labor-saving equipment might 
free some work time during the day. If the time saved were not in a 
sufficiently large block of time or if the time of the day when the 
saved time was available did not permit an adjustment of the employees' 
schedules, the saved time might be used in food production by adjusting 
the menu to require additional labor time. The adjustment might be one 
that could reduce food cost. If the labor-saving equipment were process­
ing equipment, the menu could be changed to promote use of the new 
equipment and either reduce labor time sufficiently to adjust the 
employees' schedules or provide for the profitable use of time saved by 
the labor-saving equipment. 
When resources are invested for one use they become unavailable for 
other uses. Planned trade-offs become necessary to achieve the most 
desirable return from available resources. 
Labor-saving eq'jlpment might be purchased to replace some labor time. 
The capital cost of such an Investment is an alternative to labor costs. 
If labor time for preparation of the menu could be reduced 
sufficiently to permit adjustment of the employees' schedules, the money 
saved as a labor expense would be available for other uses. To achieve 
the reduction in labor time, however, the menu adjustments needed to 
maintain an equivalent quality of food offered to the patients might 
specify the purchase of more preprocessed foods than formerly, thus 
raising the food cost. A lack of monetary resources may necessitate some 
adjustments within the food service system. Menu adjustments beyond a 
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certain point might reduce the nutritional adequacy of the meals or the 
aesthetic appeal of the food in ways that adversely affect the quality 
and/or quantity of the food offered to the patients. 
Since costs of operation are typical constraints upon any system, it 
would seem appropriate to try to maximize the quality of food and service 
provided to a given number of nursing home patients within constraints 
imposed by the budget. The distribution of money among food, labor, and 
other alternative costs will result from trade-offs attained by purchasing 
inputs according to their contribution to quality attainment relative 
to their contribution to costs. Some input variables will need to be 
purchased up to a defined minimum level regardless of cost, whereas other 
input variables may need to have a maximum constraint placed upon their 
contribution. 
In the short run, some of the input variables will be fixed or not 
subject to change, such as the layout or equipment. There may be a lag 
between the time a change is instituted and the results become evident, 
such as a combination of changes that make it feasible to reduce scheduled 
labor time for certain activities. In a long-run situation, one assumes 
that all variables are subject to change. 
Production functions associate physical output with inputs. Data 
are needed to develop similar types of functions to associate output 
(quantitative and/or qualitative) with inputs (quantitative and/or 
qualitative) for the system outlined in this research. 
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Suggestions for Future Research 
The present research involved case studies in three nursing home food 
service departments. Various procedures were developed to measure selected 
variables, and these procedures were tested in the case study situations. 
Observations were made to derive insights about the operation of the food 
service system as a whole and the relationship of the food service to the 
larger system of the nursing home of which it was a part. 
Some progress was made in the development of measurement techniques. 
In case study situations, insufficient data could be obtained to test the 
reliability of the procedures or to test hypotheses. It is recommended 
that : 
1. Procedures for measuring variables indicated in the conceptual 
framework be developed and tested individually in a variety of 
situations. 
2. After procedures for measuring variables have been developed and 
the reliability and validity of the procedures assessed, that 
data collection proceed in nursing homes with comparable 
characteristics or in controlled situations 
3.- A minimum of research personnel be used to collect data at any 
one time in any nursing home to minimize the effect of the 
presence of external personnel. 
Data may be accumulated by measuring variables in a number of exist­
ing nursing home food service departments that are comparable with respect 
to specific criteria. A desirable but probably impractical method of 
obtaining accurate data for developing a basic model would be in a 
controlled situation. The cost of such a venture might be prohibitive. 
Costs involved would be time of research personnel, financial resources 
to institute desired change within the system, and the period of time 
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such a study would require to measure the existing situation before 
changes, to manipulate a single variable, achieve a state of equilibrium, 
and to measure the effects and determine the magnitude of that change on 
the indices of system effectiveness. Not the least of the concerns for 
such a venture would be securing cooperation from a nursing home willing 
to be the subject of such an intensive, long-term study. 
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SUMMARY 
The primary objectives of this research were to develop a conceptual 
framework for the analysis of a food service system, and to develop 
techniques for measurement of selected variables related to labor time. 
Specific objectives were: 
1. To identify indices of effectiveness of operation of a nursing 
home food service system 
1: To hypothesize critical input variables relating directly to 
each index of effectiveness of system operation 
3. To develop procedures to measure and/or evaluate selected input 
variables hypothesized to relate directly to labor time 
4. To propose a conceptual framework for the analysis of a nursing 
home food service system as a basis for the development of a 
model at a future time that will specify the relationships among 
input variables and indices of system effectiveness 
5. To propose future studies to develop methodology for the 
collection and analysis of data needed to construct a basic model 
for the analysis of a nursing home food service system and to 
generate new insight into relationships among variables. 
A preliminary conceptual framework was proposed and indices of system 
effectiveness were tentatively identified as labor cost per meal, food 
cost per meal, and quality of food and service. Critical input variables 
were hypothesized to relate to each index of system effectiveness. The 
preliminary framework served as a basis for selecting and developing 
research procedures and also for guiding observations in nursing homes. 
Case studies were conducted in each of three nursing home food service 
departments for seven consecutive days to test procedures, obtain specific 
measurements, and to provide insights needed to refine and/or support the 
preliminary framework. 
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The nursing homes in which case studies were conducted met the 
following primary criteria; 
1. Licensed bed capacity of 70 through 100 beds 
2. All licensed beds classified as nursing home beds; some beds also 
could be certified as extended care beds 
3. Facility built as a nursing home 
4. Quality of general services provided by the nursing home rated 
average or above by an official of the Iowa State Department of 
Health 
5. Conventional meal pattern of three meals per day. 
Secondary criteria also were developed. 
Labor time, as the basic, controllable component of labor cost, was 
selected for intensive Investigation in this study. The following 
variables were Identified initially as having a direct influence on the 
labor time expended in a nursing home food service department: the use 
of labor-saving equipment, the efficiency of the kitchen layout for food 
production activities, the work methods used by personnel in performing 
repetitive tasks^ the pace at T-rhich tasks trsre performed, the labor deinand 
of the menu served to patients on regular diets, the food service schedule, 
and the schedules of personnel within the food service department. 
Procedures were developed to measure each of the variables. 
Selected labor-saving equipment and/or components for food prepara­
tion, cleaning, and transportation activities were weighted. In each 
nursing home, scores were assigned according to the availability and 
adequacy and use of the specific equipment. Overall scores were as 
follows ; 
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Nursing home 
X Y Z 
Labor-saving equipment (percent) 62 55 41 
The kitchen layout was evaluated by measuring the length of a basic 
food route and calculating efficiency from nondirectional travel charts. 
Results are given below: 
Nursing home 
X Y Z 
Basic food route (feet) 69.9 58.0 57.2 
Efficiency ratio (percent) 37.0 50.1 37.0 
Work methods of food service personnel were evaluated for the tasks 
portioning hot foods and handling soiled dishes in the dishwashing area. 
Evaluation instruments with positive criterion statements of applications 
of selected principles of motion economy and a seven-point rating scale 
were developed. The statements were concerned with the work station, hand 
and body motions, and flow of work. Factors related to quality in 
portioning hot foods and in handling soiled dishes also were assessed. 
Mean scores are tabulated below; 
Nursing home 
X Y Z 
Portioning hot foods 
Work station 3.1 3.4 3.4 
Hand and body motions 3.9 5.0 4.5 
Flow of work 3.6 4.0 3.7 
Factors related to quality 2.7 3.0 4.6 
Handling soiled dishes 
Work station 4.5 3.3 3.2 
Hand and body motions 4.8 4.8 4.7 
Flow of work 4.0 5.1 4.6 
Factors related to quality 3.3 3.7 4.9 
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Ratings were made of the pace at which selected tasks concerned with 
preparation, service, and cleaning were performed. Normal pace was con­
sidered to be 100 percent. Ratings are given below: 
Nursing home 
X Y, Z 
Preparation 101 105 92 
Service 102 103 98 
Cleaning 88 101 98 
Labor demand of the regular diet menu for patients was based on 
Judgments as to the time needed to perform tasks involved in the 
preparation of all menu items (exceptions were vegetables at the noon meal, 
excluding potato or substitute, and beverages) prepared for four noon and 
evening meals in each nursing home. Preparation procedures were 
synthesized for each menu item using the types of ingredients observed to 
be used in the specific nursing home. It was assumed that food production 
was carried out in a hypothetical kitchen with food production methods and 
manner of service defined by the researcher. Not all activities involved 
in food production were included in the analysis (see p. 73). Mean minutes 
for preparation of 50 servings of the menu items are given below: 
Nursing home 
X Y Z 
Noon meals 68.6 67.5 79.9 
Evening meals 34.9 48.6 42.6 
Schedules of food service and of personnel within the food service 
department were determined by observation and from posted material. The 
use of scheduled, paid labor time In the food service department was 
ascertained from work sampling observations taken during one full day and 
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six half-days in each food service department. Paid labor time for 
food service department personnel and the approximate number of meals 
served during the seven-day period in each nursing home are shown 
below : 
Nursing home 
X Y Z 
Paid time (hours)^ 251.75 176.50 258.75 
Number of meals served 2063 1519 1423 
Distribution of labor time among the major classifications of 
activities (direct work, indirect work, delays, and out of area), as 
percent of total time, seemed to be similar among the nursing homes. 
Differences among nursing homes were more pronounced when the data 
were reduced to minutes expended per meal served as shown below: 
Nursing home 
X Y Z 
Direct work 5.43 5.09 8.04 
Indirect work 0.33 0.68 0.65 
Delays 1.30 0.99 1.87 
Out of area 0.26 0.21 0.35 
Total minutes per meal 7.32 6.97 10.91 
Other nursing home personnel provided services to the food service 
department. The estimated contributions in minutes per meal of other 
nursing home personnel and the estimated total minutes per meal of 
food service personnel plus other nursing home personnel are given 
below : 
^Exclusive of any paid vacation time. 
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X 
Nursing home 
Y Z 
Other nursing home personnel 
Food service and other nursing 
home personnel 9.68 10.79 13.77 
2.36 3.82 2 .86  
Findings for each of the variables hypothesized to influence labor 
scheduled labor time in direct work activities, 
The conceptual framework specifying the indices of system effective­
ness and the variables hypothesized to influence each index is given 
Quality of food and service is hypothesized to be influenced by the 
following variables : 
The menu (aesthetic appeal) 
Nutritional adequacy of food 
Patients' food likes and dislikes 
Quality of food ingredients 
Food handling 
Standardized production and service procedures 
Sanitation 
Service methods 
Management * s expectations. 
Food cost per meal is determined by food prices applied to quantities 
of food purchased and by the number of meals served. Variables controlled 
by the nursing home that affect food prices and the quantity of food needed 
are believed to be: 
Estimates were based on observations and inquiry of persons either 
performing or scheduling the activities. The reliability of the data is 
not comparable to the reliability of the data for food service personnel. 
time expended in the food service department were related to use of 
below. 
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The menu (demand for food ingredients, including degree of 
preprocessing) 
Nutritional adequacy of food 
Quality of food ingredients 
Food handling 
Purchasing procedures 
Standardized production and service procedures. 
Labor cost per meal is determined by paid labor time, wage rates, 
and the number of meals served. Paid labor time is believed to be 
affected by the following variables; 
The menu (demand for labor, including degree of preprocessing 
of food ingredients) 
Labor-saving equipment 
Layout of the kitchen 
Performance rating 
Work methods 
Employees' schedules 
Food service schedules 
Policies, procedures, and expectations imposed by management 
Regulations imposed by external forces 
Motivation of the workers 
Other costs per meal were hypothesized to be influenced by capital 
costs (initial and annual) and contracted services, prices of goods and 
services, and the number of meals served. 
Interactions and trade-offs among variables influencing one or more 
indices of system effectiveness were discussed. 
Procedures used to measure variables were evaluated, and 
suggestions were made for further development of the procedures. 
Suggestions were made for future research that would further the 
development of a basic model for the analysis of a nursing home food 
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service system and generate new insight into relationships among 
variables. 
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Department of Institution Managcmenl 
IIK Mac Kay Hail 
10^/iA STTATE Ames, Iowa StM)!!) 
UNIVERSITY Tclcplionc: 515-294-1730 
June 28, 1970 
Miss Nancy Brown is a graduate student in the Department of 
Institution Management, Iowa State University. The study 
described in the enclosed letter will provide data for her 
dissertation for a Ph.D. degree and is part of a research 
project being undertaken by this Department. 
Your nursing home has been recommended to us as one of the 
progressive nursing homes in the state. I hope that you will 
be willing to cooperate with Miss Brown in this phase of the 
study. The findings of the study can be of value to you and 
other nursing home administrators. 
Very truly yours, 
Marjorie M. McKinley 
Head of Department 
MMM:mk 
Enclosure 
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Department of Institution Management 
HE MacKay Hall 
IOWA STATE 
UNIVERSITY Telephone: 515-294-1730 
June 29, 1970 
Your cooperation is being sought in a study of nursing home food service 
departments to be conducted by the Institution Management Department at 
Iowa State University. The plan of the study has been discussed with 
, president of the Iowa Nursing Home Association, and has 
his endorsement as a potential source of meaningful information to 
nursing home administrators. may already have contacted 
you regarding this study. I am requesting permission to conduct a 
seven-day study in the food service department of . All 
data obtained will be confidential. Neither the nursing home nor 
personnel will be identified by name in any published material. 
The purpose of acquiring information about selected nursing home food 
service departments is to obtain insight into some of the factors 
operating within food service departments that affect costs of operation 
and the quality of food and service provided. 
Data collection will involve seven days of observation in the nursing home 
food service department. It is desirable that the presence of the 
researcher not interrupt the usual operation of the department in any way, 
and procedures have been planned with this goal in mind. We believe that 
little time of any members of the nursing home staff will be involved 
except to obtain limited information regarding operating procedures and 
costs of the department which cannot be gained by observation. 
It is hoped that the study of your food service department can be 
completed during one week in the month of July or at the latest in early 
August. It would be desirable that the study be conducted when regular 
food service personnel are working, rather than substituts workers 
replacing vacationing employees. 
I shall place a phone call to you on at approximately 
to answer immediate questions you might have regarding the 
study. If you are willing to participate in this study by having me 
observe in your nursing home food service department, we shall make an 
appointment with you to come to your office to discuss the project further. 
Very truly yours. 
Nancy E. Brown 
Graduate Student 
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APPENDIX B: EFFICIENCY OF KITCHEN LAYOUT FOR FOOD PRODUCTION ACTIVITIES 
Letter to Dietary Consultants 
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IOWA STATE 
Department of Institution Management 
HE MacKay Hall 
Ames, Iowa 5(K)10 
UNIVERSITY Telephone: 515-294-1730 
January 13, 1970 
of the Iowa State Department of Health 
suggested I contact you as a resource person well informed in the 
operation of nursing home food service departments. I am requesting 
your cooperation in furnishing materials which will assist me in studying 
some aspects of food service management. This is part of a graduate 
research study, and it is hoped the results will be of benefit to you 
and to other dietary consultants. 
The materials requested are those used in 
for which you are a dietary consultant. Would you please send me, in 
the enclosed envelope, the following; 
1. A copy of the complete regular diet menu served at 
during the seven-day period 
January 4-10, 1970 or January 5-11, 1970 depending on 
when your menu week begins. 
2. A copy of the recipe used for production of each of the 
three most frequently seirved menu items in each of the 
following categories ; 
Main meal entree (3 recipes) 
Lunch or supper entree (3 rëcipêâ) 
Dessert (3 recipes) 
These menu items need not be restricted to frequency 
served in any specific period of time. 
Your cooperation in this phase of ray research study is very much 
appreciated. I would like to receive the materials by Monday, February 2, 
1970. Thank you for taking the time to supply me with the requested 
information. 
Very truly yours, 
Nancy E. Brown 
Graduate Student 
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Production Process Description for Swiss Steak 
no. Process description^ 
1 Turn on oven to 450° F 
2 Obtain cart 
Collect and place on cart: 
3 round steaks, frozen, 50-4 oz portions, in boxes, 
4 flour (1 lb 4 oz) 
5 salt (3 Tbsp) 
6 black pepper (1 3/4 tsp) 
7 shortening (10 oz) 
8 beef base 
9 Kitchen Bouquet 
10 stock pot 
11 1 quart saucepan 
12 1 deep insert pan in which to dredge steaks 
13 2 sheet pans (1 per 25 steaks) 
14 2 shallow insert pans (1 per 25 steaks) 
15 medium-sized bowl to make paste for gravy 
16 gallon measure 
17 4 oz ladle 
18 measuring spoons 
19 rubber spatula 
20 wire whip, short-handled 
21 wire whip, long-handled 
22 meat turner 
^When work areas, equipment, or food supplies are in the immediate 
area, a cart would not be needed for all the transportations indicated. 
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Production Process Description (continued) 
Step 
no. Process description 
23 2 tasting spoons 
24 2 sheets of aluminum foil to cover insert pans 
25 2 hot pads 
26 Weigh two batches of flour, one into deep insert pan and one into 
bowl 
27 Measure two batches of salt and pepper; add to appropriate pans 
of flour 
28 Weigh shortening into saucepan 
29 Transport saucepan of shortening to range; turn on burner; place 
saucepan on burner 
30 Dredge steaks in seasoned flour at work counter 
31 Obtain melted shortening from range (take hot pad); turn off burner 
32 Transport saucepan of shortening to work counter 
33 Ladle 4 oz melted shortening onto each of two sheet pans 
34 Place flour-dredged steaks on greased pans 
35 Ladle 4 oz melted shortening over each of two pans of steak 
36 Place two pans of steak on cart 
37 Push cart to oven; place pans in oven to brown for 15-20 minutes 
(leave cart and pot holders) 
38 Remove two pans of steak from oven to cart; turn oven to 350° F 
39 Push cart to work table; place pans on work table 
40 Transfer steaks from sheet pans to two insert pans using meat 
turner 
41 Scrape drippings from sheet pans into gallon measure using meat 
turner 
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Production Process Description (continued) 
Step 
no. Process description 
42 Measure beef base into gallon measure 
43 Place gallon measure, stock pot, and long-handled whip on cart 
44 Push cart to source of water; draw water into gallon measure to 
make volume for hot stock (3 qt) 
45 Pour stock mixture into stock pot on cart; mix with long-handled whip 
46 Draw water into gallon measure (2 c); place gallon measure on cart 
47 Push cart to range; turn on burner; place stock pot on burner 
48 Push cart to work table 
49 Add water from gallon measure to flour, salt, and pepper mixture in 
bowl; make paste of mixture using short-handled wire whip 
50 Place bowl of paste, Kitchen Bouquet, tasting spoons, pot holders, 
and rubber spatula on cart 
51 Push cart to range; add paste to hot stock while stirring with 
long-handled wire whip 
52 Add Kitchen Bouquet for desired color 
53 Taste with tasting spoons 
54 Turn off burner; place stock pot on cart; push cart to work table 
55 Pour gravy over steaks in insert pans 
56 Cover pans with aluminum foil 
57 Place insert pans on cart 
58 Push cart to oven; place pans in oven to bake for l%-2 hours 
(leave pot holders on top of oven) 
59 Turn off oven 
60 Remove one pan from oven to cart 
61 Remove aluminum foil from pan 
62 Push cart to serving counter; place pan on serving counter 
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Yield 
Portion size. 
Recipe for Swiss Steak^»^ 
100 portions Baking temperature; See 
5 oz Baking time; Procedure 
Ingredients Amount Procedure 
Steaks, round. 5 oz 100 
Flour, all-purpose 
Salt 
Pepper, black 
1 lb 4 
2 Tbsp 
2_^ 
oz 1. Combine flour, salt, and pepper. 
2. Dredge steaks with seasoned flour. 
Shortening, 
hydrogenated, 
melted 
1 lb 4 oz 3. Brown steaks on a grill or in the oven. 
Procedure for Oven Method; 
a. Grease sheet pans (18x26x1") 
liberally with melted shortening. 
Per pan; 4 oz ladle 
b. Place steaks in single layers. 
Dribble melted shortening over steaks. 
Per pan: 4 oz ladle 
Place in oven to brown lightly at 
450° F for 15-20 min. 
c. 
d. 
Brown Gravy; 
Stock, hot 
4. Remove steaks to insert pans (scrape 
drippings from pan or grill and use 
in making stock for gravy). 
5. Pour stock into steam-jacketed kettle. 
6. Heat to boiling. 
Flour, all-purpose 
Salt 
Pepper, black 
Water or stock, 
cool 
gal 
1 lb 4 
4 Tbsp 
1^ tsp 
1 qt 
oz 7. Stir together flour, salt, pepper, 
water or stock to form a smooth 
paste. 
and 
Kitchen Bouquet As 
needed 
8. Turn off steam. 
9. Pour flour and water paste into hot 
stock while stirring. 
10. With steam lew, continue to stir while 
cooking until gravy is thickened. 
Note ; This is a rather thick gravy 
which thins as meat cooks. 
11. If needed, add Kitchen Bouquet. Use 
sparingly to give an appetizing 
brown color. 
Yield 1 3/4 
gal 
12. Pour gravy over meat. 
13. Bake at 350° F for l%-2% hr or until 
tender. 
Note; If steaks have been 
tenderized, the shorter bak-
ing time may be sufficient. 
source: 47. X. Î-ÎAIN DISHES-MEAT-11. Adapted. 
The following changes were made; 4 oz steaks were substituted for 
5 oz steaks; beef base and water were substituted for stock. 
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Process Description Modification Form 
Institution code Z 
Menu item Swiss steak 
Step 
no. 
Step no. 
change Modification or explanation 
10 no stock pot - use large saucepan 
14 no shallow insert pans - use one deep insert pan 
16 no gallon measure - use 2 quart measure 
20 no wire whip - use long-handled solid spoon 
21 no wire whip - omit; use solid spoon above 
22 no meat turner - use metal spatula 
26 26a no scales - obtain measuring cups 
26b measure flour 
28" no scales - measure shortening 
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Move Chart Work Sheet-1 
Institution code Z 
Menu item Swiss steak 
Step 
no. Equipment or location 
Seq. 
no. 
Step 
no. Equipment or location 
Seq. 
no. 
1 deck oven 1 .. omit 
2 cart 2 22 no. 4 drawer 8 
3 freezer 3 23 no. 4 drawer 8 
4 cook's table 11 24 large storeroom 5 
5 25 no. 3 drawer 9 
6 26a no. 5 drawer 7 
7 large storeroom 5 26b cook's table 11 
8 small storeroom 4 ! 27 
9 small storeroom 4 28 
10 no. 4 cabinet 8 29 range 12 
11 no. 3 cabinet 9 1 30 no. 5 cabinet location 13 
12 steam table 
II 
6 11 31 range 14 
13 no. 2 cabinet 10 1 32 no. 5 cabinet location 15 
14 steam table 6 33 
15 no. 5 cabinet 7 1 34 
15 cock's table n 35 
17 no. 4 drawer 8 36 
18 no. 5 drawer 7 37 deck oven 16 
19 no. 4 drawer 8 38 
20 no. 4 drawer 8 
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Move Chart Work Sheet-2 
Institution code Z 
Menu item Swiss steak 
Step 
no. Eouioment or location 
Seq. 
no. 
Step 
no. Equipment or location 
Seq. 
no. 
39 no. 5 cabinet location 17 59 ranee 23 
40 60 steam table 24 
41 61 
42 62 
43 
44 hand sink 18 
45 
46 
47 ranee 19 
48 cook's table 20 
49 
50 -
! 
51 ranee J 
i 
52 
1 
53 
54 
1 
+ , 
55 no. 5 cabinet location 22 
1 . 
56 i 
57 
1 ' • 
58 ranee 23 
FROM 
C 
•H 
• .Q 
H Cl) 
5'10" 
Deck oven 
Cart 
25'2 
Freezer 
Small storeroom 
Large storeroom 
31'2 
Steam table 
7'11 
No. 5 cabinet 
2'10 
No. 4 cabinet 
No, 3 cabinet 
No. 2 cabinet 
Cook's table 
Range 
Hand sink 
Total 27'2 18']" 25'2 31'2 
Figure 5. Travel chart for swiss steak 
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CO G 
1^10 
25'2 
27'2 
37'4 
13,15 
32'6 
2'10 
9 ' Q "  
10 
lO ' l  
8 ' 2 "  
10'1"|8'2 20'1 6'9" L98'll 
Institution code Z 
Menu item Swiss steak 
Dates of study 
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Illustrations of Beginning or Ending Points for Measurement to Determine 
Distance' Traveled by a Hypothetical Food Production Employee 
In Illustration A, the asterisks Indicate the front center of the 
length of several locations facing the traffic aisle. In illustration B, 
the asterisks indicate the center of the floor space of walk-in storage 
areas. 
Illustration A 
Location Location Location 
* * 
Traffic aisle 
Illustration B 
Storeroom 
Storeroom 
Traffic aisle 
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Least Distance Chart for Swiss Steak 
Seq. Distance 
no. Location ft. in. 
1 Deck oven 1 2 
2 Cart 1 3 
3 Freezer 4 3 
4 Small storeroom 9 6 
5 Large storeroom 20 0 
6 Steam table 4 10 
7 No. 5 cabinet 2 11 
8 No. 4 cabinet 2 9 
9 No, 3 cabinet 2 9 
10 No. 2 cabinet 2 9 
11 Cook's table 3 8 
12 Range 2 0 
13 No. 5 cabinet 2 11 
14 Range 2 0 
15 No. 5 cabinet 2 11 
16 Deck oven 2 4 
17 No. 5 cabinet 2 11 
18 Hand sink 1 8 
19 Range 2 0 
20 Cook's table 3 8 
21 Range 2 0 
22 No. 5 cabinet 2 11 
23 Range 2 4 
24 Steam table 2 5 
Total 87 11 
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APPENDIX C: WORK METHODS ANALYSIS 
206 
Definitions of Terms Used In Work. Methods Analysis Instruments 
The portioning of hot foods involves separating hot foods into servings 
and placing these servings onto dishes for an Individual patient. This 
activity, repeated for each patient, usually will begin with grasping the 
needed service dishes and will end with the release of these dishes. 
Hot foods include all foods served from the range or serving counter that 
are intended to be served hot, such as entrees, vegetables, soup, gravy, 
or sauces. Other foods may be involved when they are Included as an 
integral part of service at the hot food station. For example, hot 
beverages normally would not be Involved, but hot breads conceivably 
could be encompassed when they are distributed from the hot food serving 
unit. Cold entrees, such as fruit plates or sandwiches, would not be 
included unless the cold food or cold plate was dispensed from the hot 
food serving unit with a hot food as an accompaniment. 
Service dishes are containers, such as plates, side dishes, bowls, or 
compartmented trays, on which hot foods are placed and from which the 
patient will eat or will be fed. 
Handling soiled dishes in the dishwashing area encompasses the removal of 
all paper, dishes, glassware, and utensils from patients' trays and the 
preparation of all washable items for the dishwashing machine. Including 
racking and prerinslng. When individual trays are not used, this activ­
ity Involves the handling of soiled dishes In whatever state they reach 
the dishwashing area. This activity does not Include any prior treatment 
of the soiled Items before they are brought to the dishwashing area. 
The Individual's work location is that spot at which the employee performs 
the greatest proportion of the operations required to accomplish the 
specific task cr scgir.snt of the specific task for which he is responsible. 
The maximum work area for an individual is that area defined by an arc 
drawn without body distortion by a sweep of each hand on the horizontal 
and vertical planes with each arm pivoted at the shoulder. 
The active work period is that duration of time in which there are no 
Internal or external delays which temporarily Interrupt either the flow 
of work or the work sequence. 
A work sequence refers to the order in which the operations are performed 
to accomplish a specific task or a segment of a specific task. 
Internal delays are temporary Interruptions in either the work flow or 
the work sequence which are controlled by food service personnel. 
EXAMPLES: The employee being observed: 
1. waits for another worker to begin or complete his phase of a 
coordinated work sequence 
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Definitions of Terms (continued) 
2. waits for food, dishes, or dishwashing machine racks to be 
supplied when there is no external delay 
3. searches for a specific food at the serving area, specific 
dishes in storage areas, or appropriate dishwashing machine 
racks when there is no external delay 
4. forgets what foods are appropriate for a particular diet. 
External delays are temporary interruptions in either the work flow or 
the work sequence which are beyond the control of food service personnel. 
EXAMPLES; The collection of soiled trays or of soiled dishes to 
process and rack is temporarily depleted. There is no one available 
to deliver trays of food to patients. The telephone rings and must 
be answered by a food service employee. 
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Work Methods Analysis Special Scales 
Scale No. 1 
In more than half of the Instances^, the employee: 
Scale Activity 
6 stands in place or moves feet within a two foot area 
5 walks not more than 4 feet round trip 
4 walks more than 4 feet but not more than 6 feet round trip 
3 walks more than 6 feet but not more than 8 feet round trip 
2 walks more than 8 feet but not more than 10 feet round trip 
1 walks more than 10 feet but not more than 12 feet round trip 
0 walks more than 12 feet round trip 
Scale No. 2 
In more than half of the instances^, the employee; 
Scale Activity 
6 reaches within maximum work area 
4 reaches beyond maximum work area as by stretching or bending 
at the waist in jackknife position 
2 bends in place at the knee and reaches within maximum work area 
0 bends in place at the knee and reaches beyond maximum work area 
Scale No. 3 
In more than half of the instances^ where travel with dishes is involved: 
Scale Dish storage and removal for use 
6 dishes are stored in mobile carrier and pushed to work area 
5 dishes are stored on trays which are placed on mobile carrier 
and pushed to work area 
4 dishes are transferred to mobile carrier and pushed to work 
area or are lifted from a stack, placed on a surface, and 
slid to desired position 
2 dishes are stored on tray and carried by worker 
1 dishes arc transferred to tray and carried by worker 
0 dishes are carried in arms of worker 
If two locations or techniques are used equally often, assign the 
lower of the possible scores. 
Work ttethods Analysis Instrument - Portioning Hot Foods-1 
6 5 4 3 2 1 0 
All of instances Half of instances None of instances 
WORK STATION (a) Dishes for immediate use during meal service are positioned within the maximum 
work area. 
E]CAMPLE; ITie server does not distort the body by reaching or move both 
feet from the work location to obtain dishes for immediate use in 
serving hot foods. These dishes may be empty if the observed individual 
starts the serving sequence, or they may be partially filled dishes If 
the observed individual is one of a team of servers. 
(b) When dishes are replenished during the serving period from the supply of 
dishes, the activities of the employee are as described by Special Scales o 
No. 1, No. 2, £.nd No. 3. ^ 
(c) Hot foods positioned for serving are located within the maximum work area, 
EXAMPLE: Hot foods for which the server is responsible are accessible 
for serving so that the employee does not reach beyond his maximum work 
area or move both feet from his work location. 
(d) When foods are replenished during the serving period from the supply of hot 
foods, the activities of the employee are as described by Special Scales 
No. 1 and No. 2, 
EXAMPLE: Hot foods may be prepared in advance and held in an oven, a 
thermotainer, or other temperature maintaining unit, or foods may be 
prepared as needed throughout the serving period. The observed individual 
may be responsible for the preparation of certain hot foods during the 
serving period, in which case this activity classifies as replenishing 
hot foods . 
Work Methods Aiialysls Instrument - Portioning Hot Foods-2 
6 
All of instances 
5 4 3 
Half of instances 
2 1 0 
None of Instances 
HAND AND BODY 
MOTIONS 
(e) Correct portion size is obtained in the least number of possible motions 
appropriate for the food item served and consistent with appearance of the 
final plate. 
EXAMPLES : The server obtains the correct portion size without returning 
for a second dip or shaking part of the food off the utensil. When a 
portion consists of two pieces which are large or awkward to handle, such 
as plump weiners or chicken, a single motion may not be possible. A very 
large portion may require more than one dip to place the food accurately 
and attractively on the plate. Alternatively, the serving utensil may not 
be appropriate for the type or quantity of food being served. 
(f) Sequence followed in the serving of hot foods eliminates unnecessary hand and 
body motions. 
EXAMPLES: The most frequently served menu items are arranged for easy 
accessibility. Foods are arranged to eliminate bypassing of less 
frequently served foods to obtain those repeatedly served by the observed 
individual. 
(g) Both hands are doing useful work during the active service period. 
EXAMPLES : One hand moves the service dish and the other hand grasps and 
moves the serving utensil. The food Item is lifted from the serving pan 
by a utemsil held in one hand and the utensil in the other hand eases the 
food onto the service dish. 
Work Methods Analysis Instrument - Portioning Hot Foods-3 
6 5 4 3 2 1 0 
All of Instances Half of instances None of instances 
Hand and Body motions are smooth and rhythmic. 
EXAMPLE : Hand and body motions are repetitious and appear to be 
executed automatically. Hesitant or jerky motions are avoided. 
(i) Work load of the body is balanced. 
EXAMPLE: The worker positions himself to avoid emphasis of work at 
one side of the body. 
FLOW 0'.F WORK (j) The serving cycle functions without internal delays. 
EXAMPLE: The actions of the worker do not delay or interrupt the 
work of another and the worker, in turn, is not delayed or interrupted 
by the actions of other workers participating in the serving operation. 
If only one individual is involved in the serving operation, the 
observed employee avoids actions which interrupt the serving cycle 
when there are no external delays. 
HAND AND BODY (h) 
MOTIONS 
FACTORS RELATED (A) Hot foods held for service to patients' plates are placed to maintain 
TO QUALITY appropriate temperatures. 
EXAMPLE: Hot foods being served and hot foods held in reserve are 
located on surfaces or in enclosed areas where temperature is regulated. 
Work Methods Analysis Instrument - Portioning Hot Foods-4 
6 
All of instances 
5 4 3 
Half of instances 
2 1 0 
None of instances 
FACTORS RELATED 
TO QUALITY 
(B) Hot foods held for service to patients' plates do not appear dehydrated. 
EXAMPLES: Temperature of food is regulated, hot water baths are used, 
natural liquids from the food prevents drying, pans of food are; covered, 
or final preparation of easily dehydrated foods is completed just 
before or during service. 
(C) Hot foods are served onto dishes that are at least warm to the touch. 
(D) When filled dishes of hot food are held In unheated storage for delivery to 
patients, the elapsed time from the portioning of the first hot food item 
onto the first plate to^ the departure of that first plate from the serving 
area to the patient is 3 minutes or less . 
RECORD ACTUAL TIME 
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Work Methods Analysis Data Collection Form 
Institution code_ 
Day and date 
Meal 
Task Portioning hot foods 
6 5 
All of instances 
4 3 2 
Half of Instances 
1 0 
None of instances 
WORK STATION 
HAND AND BODY 
MOTIONS 
(a) 
(b) Scale No. 1 
Scale No. 2 
Scalc 3 
(c) 
(d) Scale No. 1 
Scale No. 2 
FLOW OF WORK 
(e) 
(f) 
(g) 
(h) 
(i) 
(j) 
COMMENTS 
FACTORS RELATED (A) 
TO QUALITY 
(B) 
(C) 
(D) Actual time 
DIAGRAM OF AREA 
Work Methods ybialys:s Instrument - Handling Soiled Dishes-1 
6 5 4 3 2 1 0 
All of Instances Half of instances None of Instances 
WORK STATION (a) When trays with soiled items or items from a stack of soiled dishes or 
glassware are secured by the employee from their temporary location and 
brought to his work location, the activities of the employee are as described 
by Special Scales No. 1 and No. 2. 
(b) When items arii placed in the dishwashing machine racks, the activities of the 
employee are as described by Special Scales No. 1 and No. 2. 
(c) Dishes are racked by type and size. 
EXAMPLES: Only dishes of a single type and size are placed together in 
a dishwashing machine rack. Several different types of dishes or 
glassware are placed in the same dishwashing machine rack but like 
dishes or glassware are grouped together, either side by side or behind 
each other, in the dishwashing machine rack. 
(d) Soiled glasses are handled individually only once in the entire soiled dish 
handling operation. 
EXAMPLES: Soiled glasses are removed from the patients' trays, 
processed and racked without placing them on the soiled dish counter, 
another tray, or transferring them from one hand to another. 
Work Methods Analysis Instrument - Handling Soiled Dishes-2 
(3 5 4 3 2 1 0 
All of Instances Half of Instances None of Instances 
HAND AND BODY (e) Both hands are doing useful work during active work periods. 
MOTIONS 
EXAMPLE: Where possible, hands are freed from holding operations, such 
as holding a tray rather than placing it on a counter surface or holding 
a water valve open rather than using a metal ring to do the work. 
(f) Hand and body motions are smooth and rhythmic. 
EXAMPLE: Hand and body motions are repetitious and appear to be 
executed automatically. Hesitant or jerky motions are avoided. 
(g) Work load of the body is balanced. 
EXAMPLE: The worker positions himself to avoid emphasis of work at one 
side of the body. 
FLOW OF WORK (h) The soiled dish handling cycle functions without internal delays. 
EXAMPLE: The actions of the worker do not delay or interrupt the work 
of another and the worker, in turn, is not delayed or interrupted by the 
actions of other workers participating in the dishwashing operation. If 
only one Individual is involved in the dishwashing operation, the observed 
employee avoids actions which interrupt the dishwashing cycle when there 
are no external delays. 
Work Methods Analysis Instrument - Handling Soiled Dishes-3 
6 5 4 3 2 1 0 
All of instances Half of instances None of instances 
FACTORS RELATED (A) Visibly soiled dishes and glassware are prerinsed before entrance into the 
TO QUALITY wash section of the dishwashing machine. 
EXAMPLES: A combination forced water stream and food waste collection 
unit, a hose and nozzle arrangement over a sink or food waste collection 
unit, or a. prewash section to the dishwashing machine may be used to 
remove soil from dishes and glassware which have been used for purposes 
other than as underliners or to hold water. 
(B) Silverware is completely submersed in soaking solution before washing. 
(C) Dishes and glsssware are placed in each rack so that all surfaces of each 
item will be subjected to the wash and rinse treatment in the dishwashing 
machine. 
EXAMPLES; Cups and glassware are inverted. Dishes, glassware, and 
trays are not piled on top of each other or nested together. Large items 
are placed at the back of a rack in which more than one type or size of 
dish or tray are racked. Dishes and trays are placed to face the same 
direction. 
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Work Methods Analysis Data Collection Form 
Institution code 
Day and date 
Meal 
Task Handling soiled dishes 
6 5 4 3 2 1 0 
All of instances Half of instances None of instances 
COMMENTS 
WOEK STATION (a) Scale No. 1 
Scale No. 2 
(b) Scale No. 1 
Scale No. 2_ 
(c) 
(d) 
HAND AND BODY (e) 
MOTIONS 
( f )  
(8) 
FLOW OF WORK (h) 
FACTORS RELATED (A) 
TO QUALITY 
(B) 
(C) 
DIAGRAM OF AREA 
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Work Methods Analysis Supplementary Information-1 
Institution code 
Task 
I. Name of institution 
Date of observation 
Time period during which observations were made 
Meal for which observations were made (breakfast, lunch, dinner, 
supper) 
Total meal census (patients and others) 
Name of employee observed 
Name of observer 
II. Sketch the individual's work location (mark with an X) and its 
relationship to other areas where segments of the task are performed. 
Identify pertinent equipment and materials the employee will use. 
Draw directional arrows to indicate the usual traffic pattern 
followed by the employee in performing the segment of the task 
studied. Estimate the walking done or steps taken by the employee. 
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Work Methods Analysis Supplementary Informatlon-2 
Institution code 
Task 
III. List specific internal delays observed. Indicate by an asterisk (*) 
any of these delays that appear to be persistent problems. 
List specific external delays observed. Indicate by an asterisk (*) 
any of these delays that appear to be persistent problems. 
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Work Methods Analysis Supplementary Information-3 
Institution code 
Task Handling soiled dishes 
Supply the information requested. 
1. Number of persons involved in the dishwashing operation 
Total 
Soiled end 
Clean end 
Other (specify) 
2. Equipment available 
Spray hose 
Prewash section in dishwashing machine__ 
Garbage disposal 
Soak sink 
Elevated shelves for dishwashing machine racks 
Other (specify) 
3. Condition in which soiled dishes are received in the dishwashing 
area 
Individual trays of uns craped dishes 
Dishes sorted but unscraped 
Dishes sorted and scraped 
Jumbled piles of unscraped dishes 
Orner (specify) 
4. Means by which food is initially removed from soiled dishes 
Water spray 
Rubber spatula or brush 
Hand 
Other (specify) 
5 ; Types of dishwashing machine racks used 
Flat rack 
Glass rack 
Plate rack 
Multipurpose peg rack 
Other (specify) 
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Work Methods Analysis Supplementary Infoiniatlon-3 
Institution code 
Task Portioning hot foods 
Supply the information requested. 
1. Number of employees 
Portioning hot foods 
Delivering trays 
Other (specify) 
2. Location from which hot foods are served 
Range 
Heated serving counter 
Other (specify) 
3. Method of maintaining temperature of hot foods on the patients' 
plates 
Unheated plate 
Unheated plate with cover 
Heated plate 
Heated plate with cover 
Insulated plate holder and cover 
Pellet system 
Other (specify) 
4. Tray or plate delivery system to patients' rooms and to the dining 
room (If different systems are used, indicate to which each 
delivery system applies) 
Temperature maintaining unit (specify type) 
Open cart 
Carried individually by hand 
Other (specify) 
5r Number of trays or plates of hot food delivered per trip 
To patients' rooms 
To the dining room 
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Assumptions Made in Developing Hypothetical Production 
Procedures for Selected Menu Items 
Assumptions relative to production 
Standardized recipes 
Accurate scales 
12 X 20 pans and divisions are used in hot food counter. 
Package sizes of ingredients are determined by researcher. 
Complete boxes of cake mixes are prepared when mixes are used. 
Meat thermometers are used in cooking roasts. 
Carrots are peeled with hand-operated vegetable peeler; potatoes are peeled 
and eyed with paring knife. 
Oven cooking is used for: beef patties and similar items 
pork chops 
liver 
chicken. 
Grill is used for: fried potatoes 
pancakes 
grilled cheese sandwiches. 
Analysis of production procedures for hot foods ends when processing is 
completed at the range or other cooking location unless further processing 
of the product is needed, such as slicing cooked meat, removing sandwiches 
from grill, whipping potatoes. 
Assumptions relative to service 
Cold foods, such as canned fruit, fresh fruits and vegetables, and protein 
saudwiches, are chilled after preparation and are held under refrigeration 
until serving time; analysis ends at refrigerated storage. Ice cream 
dishes are chilled before product is dipped: 
Arranged salads, such as tomato on lettuce and tomato slice with cottage 
cheese, salads that would melt, such as gelatin and 24-hour salad, and 
items that would spread over the plate, such as applesauce and jelly, are 
portioned into individual containers; otherwise, the salad (or substitute) 
is placed on the main plate at the serving line. Analysis ends at 
refrigerated storage. 
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Assumptions (continued) 
Desserts are portioned onto individual dishes before service; except 
watermelon which is cut ahead and placed on individual plates at serving 
line, and cookies as noted below. 
Crackers, cookies, and bread and butter are put on an individual plate at 
serving line; analysis ends when items are arranged ready for service. 
Serving plates for hot food service are warm. 
Meal trays are delivered promptly. 
Preparation and service of meal trays is a continuous operation at meal 
periods. 
Portion sizes 
4 oz ladle of soup 
No. 16 disher of puddings, ice cream, cottage cheese, ground meat mixture 
No. 24 disher of sandwich filling or 1 oz slice of precut cheese or 
luncheon meat for full sandwich. 
no. 
375 
100 
277 
366 
184 
184 
51 
241 
68 
243 
60 
89 
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Example of Analysis of Production Procedures 
Scalloped Potatoes 
(using dehydrated potato slices) 
Time 
estimate Description of task 
Min. 
0.5 Unscrew lid from jar of food releaser; dip brush two inches 
wide into food releaser and brush 12 x 20 x 4 pan (about 
three dips into jar) 
0.5 Open 5 pound bag of dehydrated potato slices; weigh 4 pound 
5 ounces of dehydrated potatoes by pouring into stock pot 
placed on scales 
0.5 Remove lid from salt bin; measure 1/4 cup salt and dump 
into receptacle 
1.0 Turn on hot water faucet; draw two gallon of water into one 
gallon measure, dumping after each fill of measure; turn 
off water 
0.5 Place stock pot (with about 16 pounds contents) on range 
burner from adjacent work table; turn on burner 
or 
0.5 Remove stock pot (with about 16 pounds contents) from range 
burner to adjacent work table; turn off burner 
0.5 Dump 9 pounds of partially cooked, sliced potatoes (and 
hot water) carefully from stock pot into 12 x 20 x 4 
perforated pan placed in sink 
0.5 Pour about 1% quart of thin sauce from saucepan into bottom 
of 12 x 20 X 4 pan; distribute sauce over bottom of pan 
with rubber spatula 
0:5 Lift 12 X 20 K 4 perforated pan out of sink and carefully 
push 9 pound of partially cooked, sliced potatoes into 
12 X 20 X 4 pan using rubber spatula 
0.5 Pour approximately Ik quart of thin sauce from saucepan 
over contents in 12 x 20 x 4 pan; scrape saucepan with 
rubber spatula 
1.0 Fold carefully 9 pound of partially cooked, sliced potatoes 
and 3 quart of thin sauce already in 12 x 20 x 4 pan to 
coat slices of potato, using rubber spatula 
0.5 Open oven door; place 1-12 x 20 x 4 pan in ovsn from 
adjacent work table; close oven door 
7.0 
7.0 Thin white sauce, 3 quart (separate analysis) 
14.0 Minutes 
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Major Classifications of Activities and Activity Categories^ 
The major classifications of activities and the activity categories 
that are included within each classification are defined. Following 
the definition of an activity category are examples of some types of 
activities that would be placed in that category. 
I. DIRECT WOKK 
Any essential activity contributing directly to the production of 
the end product. The end product is the total number of meals 
served per day. 
A. Processing 
Changing the appearance of a foodstuff by physical or chemical 
means 
1. Prepreparation or preliminary processing; preparing foods 
for storage and putting them away 
blanching looking in cupboard, refrigerator, drawer, 
breading shelf 
chopping obtaining (pick up, reach for, release) 
coring food for preparation or service 
cracking eggs obtaining (pick up, reach for, release) 
cutting equipment and utensils for preparation 
dicing opening or closing containers 
eyeing emptying containers of food into other 
grinding than cooking equipment 
mashing panning foods for further processing 
measuring portioning before preparation 
mixing making salad dressing 
paring preparing milk container for dispenser 
peeling turning on coffee urn, steam table. 
shaping cooking equipment 
1 -1 nfr wiping sides of food container 
shredding covering, wrapping, labelling food 
sorting putting away (pick up, reach for, release) 
thawing food from preparation or service 
washing 
weighing 
^Adapted for use in this study from the Methodology Manual for Work 
Sampling developed in the Institution Management Laboratory, University of 
Wisconsin (48). 
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Classifications and Categories (continued) 
2. Preparation or cooking 
Final act or process of making ready for distribution or 
service 
braising 
broiling 
coffee making 
frying 
grilling 
roasting 
seasoning 
stirring 
toasting 
buttering toast 
making sandwiches 
tossing salad 
putting ingredients Into steam kettle 
putting product into cooking equipment, 
such as: oven, steamer, steam kettle 
removing product from cooking equipment 
panning foods for service 
B. 3. Service 
Preparing facilities for distribution; portioning and 
assembling prepared food for distribution to patients and to 
cafeteria customers 
obtaining (pick up, reach for, release) nonfood supplies 
for serving 
arranging nonfood supplies for serving 
setting up steam tables, cold counters, carts, trays, 
nourishments 
portioning the finished product; carving, cutting toast; 
cutting sandwiches 
wrapping sandwiches 
assembling trays 
serving in cafeteria or tray service line 
securing ice for ward use 
packaging eating utensils 
folding napkins 
loading milk dispenser 
loading trays on carts, dumbwaiter, trayveyor 
C. Transportation 
Transporting food, supplies, or equipment. Ordinarily this ^ 
activity Involves foot movement by the person being observed. 
Any walking activity was classified as transportation whether the 
distance traveled was short, as within an immediate work area, or long, 
as from one end of the kitchen to the other. 
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Classifications and Categories (continued) 
4. Transportation of food 
Moving food 
delivery of food within the department 
delivery of loaded food trucks or carts to patient wards 
5. Transportation of equipment, supplies, and other 
Moving equipment, supplies, and other items 
moving soiled equipment to washing area 
removing dishes from tables In cafeteria or dining room 
returning clean equipment to preparation or service area 
moving paper goods and other supplies 
moving garbage or trash 
returning food trucks from patient wards 
moving anything other than food or trays to patients 
6. Delivery of trays to patients (if performed by dietary) 
Removing patients' trays from food trucks, dumbwaiter, or 
trayveyor, and carrying to patients' bedside 
7. Return of trays from patients (if performed by dietary) 
Removing trays from patients' bedside to food trucks or 
dumbwaiter on the ward 
- - Transportation empty 
Moving the body without carrying or guiding anything 
D. 9. Clerical (routine) 
Receiving, compiling, distributing, and storing routine records 
of data and information necessary for operation of the 
department 
copy work recording time on time cards 
filing (signing in or out) 
pulling recipe card scheduling work positions 
posting taking census 
maintenance request taking Inventory 
payroll taking money in cafeteria 
using business machines ; punching meal tickets 
typing telephone calls (possibility 
receiving messages by tube of classification 14 or 20) 
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Classifications and Categories (continued) 
E. Cleaning 
Removing soil or dirt to provide sanitary conditions for the use 
of equipment, facilities, and supplies 
10. Kitchenware washing 
Scraping, washing, or rinsing kitchenware (quantity food 
containers and cooking utensils) 
running water into pot and pan machine or sink 
washing kitchenware 
putting away (pick up, reach for, release) clean kitchenware 
draining water from pot and pan machine or sink 
11. Dishwashing 
Preparing for and removal of 
conditions for use of tcbi 
and trays) 
filling dishwashing machine 
stripping food trucks 
scraping dishes 
washing or rinsing silverware 
washing or rinsing glassware 
washing trays 
operating dishwashing machine 
il •- .'••r'u to provide sanitary 
,_jiar silverware, glassware, 
handling (pick up, reach for, 
release) dishwashing 
machine racks 
stacking dishes from dishrack 
draining dishwashing machine 
putting away (pick up, reach 
for, release) clean 
tableware 
12. Housekeeping 
Removing soil or dirt to provide sanitary conditions for the 
use of installed and mobile equipment and facilities 
obtaining or putting away 
(pick up, reach for, 
release) cleaning materials 
preparing mop 
mopping and washing floors 
cleaning walls 
cleaning carts and food trucks 
cleaning installed equipment 
cleaning work counters 
cleaning tables and chairs in 
dining room 
dusting furniture 
washing windows 
sweeping floors 
washing or rinsing a cleaning 
cloth 
using garbage disposal (if 
separate from dishwashing 
procedure) 
oiling equipment 
adjusting equipment 
sharpening equipment and 
cools 
opening and closing 
windows 
turning lights on or off 
locking or unlocking doors 
and refrigerators 
swatting flies 
collecting refuse 
placing refuse in receptacle 
231 
Classifications and Categories (continued) 
F. 13. Receiving 
Acquiring, inspecting, and storing food and/or supplies from 
an area outside the department 
inspection on delivery unpacking 
checking milk and bread receipts storing 
reading bread orders sorting and consolidating 
supplies 
II. INDIRECT WORK 
Any catalytic activity which contributes to production of the end 
product 
G. 14. Instruction or teaching 
Directing or receiving direction by oral or written 
communication in a training or classroom situation or 
on the job 
on-the-job training 
giving instructions 
receiving instructions 
teaching personnel in classroom 
teaching patients in classroom 
teaching staff or professional 
group in classroom 
trying out new equipment 
reading journals 
reading directive from 
administration 
reading menu 
reading schedule of 
production or work 
conversation pertaining 
to business 
H. 15. Appraisal 
Judging or estimating the value or amount of work in order 
to make decisions for future planning 
checking dishes for cleanliness 
checking patients' trays or trayline 
inspection of area - sanitation and safety 
inspection of food preparation 
inspection of leftover foods 
researching for methods improvement 
tasting food 
checking food for doneness 
I. 16. Conference 
Oral communication with one or more persons in the form of 
a scheduled meeting 
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Classifications and Categories (continued) 
J. 17. Clerical (original or nondelegable) 
Compiling and formulating management control records of 
data and information necessary for the operation of the 
department 
III. DELAYS 
budget accounting 
menu and diet changes 
menu writing 
diet writing 
ordering food and supplies 
time schedules 
W'f^iting specifications 
looking in records ' 
All time when an employee is scheduled to be working and is not 
engaged in either direct or indirect work 
K. 18. Forced delay 
The time an employee is not working due to an interruption 
beyond his control in the performance of direct or indirect 
work 
broken machine 
power failure 
faulty equipment 
slow cafeteria line 
assembly belt stops 
wait for elevator 
wait for assembly of trays 
wait for food, supplies, or 
serving equipment 
conversation instituted by 
patron 
accidents 
The time an employee is not working due to personal or 
avoidable delays 
19. Personal delays 
The time an employee is not working due to time permitted 
away from his work 
Coffee breaks usually were taken when the work load permitted. The 
break frequently was not taken away from the work area. Activities which 
might constitute a break are many. Consequently, certain activities, such 
as smoking and eating, were classified as personal delays whenever they 
were observed because they were activities which might be observed during 
a scheduled break period. 
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Classifications and Categories (continued) 
coffee breaks 
obtaining one's own food 
eating 
smoking 
rest room 
eûjusting hairnet 
putting on apron, cap, 
plastic gloves 
health and related 
activities, such as 
washing hands 
drinking fountain 
20. Idle time 
Any avoidable delay, other than forced delay, that occurs 
for which the employee is responsible 
conversation not pertaining to business 
reading newspaper or magazine not pertaining to business 
loafing 
IV. OUT OF AREA 
Personnel were beyond the range of observation of the researcher. 
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Table 21. Day of week and segment of food service operation during which 
observations of activities of food service personnel were made 
Observation Nursing home 
day X Y Z 
Day Segment Day Segment Day Segment 
1 Monday Late Friday Late Tuesday Late 
2 Tuesday Early Saturday Early Wednesday Early 
3 Wednesday Late Sunday All day Thursday Late 
4 Thursday Late Monday Late Friday Late 
5 Friday Early Tuesday Early* Saturday Early 
6 Saturday Early Wednesday Late^ Sunday All day 
7 Sunday All day Thursday Early Monday Early 
^The pattern was changed to permit observation of the late cook who 
otherwise would have been observed only once. 
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Work Methods Analysis 
Derivation of selected scores 
Reference will be made to statements in the work methods analysis 
instruments by code letter. The instruments are shown in Appendix C. 
Movement of the employee Movement of the employee referred to 
action taken at or from the individual's work location. The individual's 
work location was defined as that spot at which the employee performed 
the greatest proportion of operations required to accomplish the specific 
task. The work sequence did not necessarily begin at the individual's 
work location. An estimation of distance traveled by an employee in 
performing selected aspects of each task was provided by pacing out the 
traffic pattern followed by the employee (at a time other than when the 
activity was taking place) and measuring the stride used in pacing. The 
estimates were checked against a floor plan of the food service department 
which hod been drawn to scale by the researcher. 
Proportions To score statements and e^ to analyze the work 
methods employed in portioning hot foods and statement A to analyze 
factors related to quality when portioning hot foods, a knowledge of what 
foods were served or. the special diets and the number of patients requir­
ing the diets was needed. Of the foods meeting the criterion in each 
statement; an estimate was made of the proportion of total servings these 
foods represented. This estimate determined the score. The stated pro­
cedure was appropriate for scoring statement e^ only when the server was 
consistent in the serving technique used. A similar method was used to 
derive a score for statement A to analyze factors related to quality when 
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handling soiled dishes. The researcher recalled the types of items that 
were handled, the types of items that were rinsed, and the proportion of 
total items found on the usual tray that was represented by the rinsed 
items. 
Timing Statement D to analyze factors related to quality when 
portioning hot foods required the timing of some aspects of the serving 
operation. The time was recorded when the first hot food was placed on 
the first of each series of plates, when each series of plates was taken 
to a location within the kitchen ready for delivery, and when the plates 
were taken from the kitchen. Although the timing was done on a series of 
plates, the score was determined by the number of plates in the series 
that met the criterion. The number of plates involved in each series was 
recorded, and the proportion of the total number of plates served that met 
the criterion established for a series determined the score. 
Tallies Tallies were made to record the number of dishwashing 
machine racks meeting the criterion and the number not meeting the cri-
rerion gtven in Btacement in the instrument to analyze work methods 
applied to handling soiled dishes and in statement C to analyze factors 
related to quality when handling soiled dishes. 
Modifications of the instruments A serving arrangement was 
observed at certain meals in Nursing Home X that could not be evaluated 
using the criterion statements as written for the work station segment 
of the instrument to analyze portioning hot foods. It was assumed 
implicitly in constructing the instrument that if either the service 
dishes or the pans of food were moved to come in contact with the other, 
the pans of food would be the stationary objects. These roles were 
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reversed in Nursing Home X as described below. Plates to be filled were 
lined up xti rows along the surface of the work counter across the aisle 
from the range. There was no particular starting point, and the amount 
of counter space used depended on the number of plates served at one time. 
Foods to be served were held on the range and on a steam table. The pans 
of food were transported as needed to the area where the plates were 
arranged and either carried or transported on a mobile cart for serving 
as the cook walked past the plates portioning food. Interpretations of 
the four statements under the heading work station were modified as follows 
to permit analysis of the situation encountered: 
Statement a referred to the position of the arranged dishes in 
relation to the one spot designated as the employee's 
work location. 
Statement ^  encompassed the activities of the employee when obtaining 
dishes from stacks on the work counter and when arranging 
the dishes on the counter for service. 
Statement c^ referred to the proportion of plates that could be served 
from the pans of hot food on the mobile cart or held in 
the hand without the server moving both feet or distorting 
the body by reaching. 
Statement ^  encompassed the activities of the employee when transfer­
ring pans of food back and forth between the holding 
locations and the serving location. 
Special scales were developed for certain criterion statements. Each 
discrete point on a special scale indicated a specific type of movement or 
a certain distance traveled. Ifhen the special scales were used, a score 
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was assigned on the basis of the actions of the employee "in more than 
half of the instances." A problem arose whenever activities were approxi­
mately equally divided between two locations that required different body 
movements on the part of the employee. For example, in Nursing Home X, 
hot foods for service were obtained about equally often from the range and 
from the steam table. A round trip by the employee from the designated 
vork location to the range was seven feet and to the steam table 16 feet. 
A similar type of situation arose in handling soiled dishes. In construct­
ing the instrument, it had been assumed implicitly that the unloading, 
scraping, rinsing, and racking of dishes would be performed in one loca­
tion. When more than one location was used, but the operations performed 
at each location were distinct and one activity was completed before 
another was begun, the movements of the employee were considered from the 
appropriate separate work locations. A problem was created when there were 
two distinct work locations for a single activity and the employee moved 
back and forth between the two locations, as occurred in Nursing Home Z 
when dishes were placed in the dishwashing machine racks. It was arbi­
trarily decided that when the activities were approximately equally 
divided between two locations, the lower of the possible scores would be 
recorded as it would reflect where improvement needed to be made. 
Discussion of scores for factors related to quality 
Criterion statements were developed to assess practices used by 
employees in portioning hot foods and in handling soiled dishes that would 
affect the attainment of desirable quality outcomes. Quality considerations 
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in portioning hot foods were the appearance and temperature of the food. 
Clean dishes were desired as an outcome of the dishwashing procedures used. 
Portioning hot foods Mean scores for factors related to quality 
when portioning hot foods are shown in Table 22. The nursing homes ranked 
Z, Y, and X with decreasing mean scores. The transferring of food from 
one location to another at certain meals in Nursing Home X lowered the 
mean score for maintaining the temperature of foods served (statement A). 
The appearance of foods that might become dehydrated during preparation 
or service (statement B) generally was rated high for this single quality 
indicator. 
Dishes generally were used directly from unheated storage or were 
placed in a heated storage area for an extended period of time (statement 
C). The score at a meal usually was either six or zero. Only Nursing 
Home Z made an effort to heat the dishes on which hot foods were served, 
but this was not done consistently. 
All foods were transported to patients without benefit of heated or 
insulated carriers (statement D). Except for trays sent to patients in 
their rooms in Nursing Home Z, the meals were served and immediately 
delivered one tray at a time to each patient seated in the dining room. 
At Nursing Homes X and Y, many trays were served at one time for delivery 
on a cart or rack. As reflected by the scores, only the l^ads consisting 
of a small number of trays met the criterion of three minutes between the 
time the first hot food was served onto a plate and the time the plate was 
taken from the kitchen. 
Handling soiled dishes Nursing Home Z had the highest mean score 
for factors related to quality when handling soiled dishes as shown in 
Table 22. Mean scores^ for factors related to quality when portioning hot foods at selected meals 
in three nursi'ig heme food service departments 
Nursing home 
X 
Criterion statement 
(factors related to quality) N" 
Mean 
score 
A. Hot foods held for service to patients' plates are placed 
to maintain appropriate temperatures 
B. Hot solid foods held for service to patients' plates do 
not appear dehydrated 
C. Hot foods are served onto dishes that are at least warm 
to the touch 
D. When filled dishes of hot food are held in unheated 
storage for delivery to patients, the elapsed time from 
the portioning of the first hot food item onto the first 
plate _t2 the departure of that first plate from the 
serving area to the patient is three minutes or less 
Mean for factors related to quality^ 
9 
7 
9 
3.6 
5.3 
0 , 0  
1.8 
2.7 
N 
7 
6 
7 
Mean 
scorp 
5.1 
5.5 
0 . 0  
1.3 
3.0 
Mean 
N score 
9 5.3 
6 5.0 
9 3.7 
4.2 
4.6 
^Rating scale used: 
6 Statement true in all of instances observed 
3 Statement true in half of instances observed 
0 Statement true in none, of instances observed, 
is the number of meal periods for which the statement was applicable to the activities 
performed by the employee being observed. 
""The mean for factors related to quality was obtained by dividing the total of the mean scores 
by the number of applicable criterion statements. 
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Table 23. The employees observed usually were consistent in the selection 
of items that were rinsed before washing (statement A). For example, 
either all glasses were rinsed or none were rinsed. A high score was 
attained by Nursing Home Z because all soiled items were sprayed, and the 
dishes were soaked and checked for soil before they were racked for washing 
in the dishwashing machine. 
Silverware either was completely submerged in soaking solution or not 
soaked at all (statement B). With one exception, the silverware was 
observed to be soaked in each nursing home. 
In each nursing home, too many soiled items were crowded into a 
dishwashing machine rack at one time (statement C). Frequently the items 
were placed in layers one on top of the other. Circular dishwashing 
machine racks, which did not hold many items if items were placed properly, 
were used in Nursing Home Z. The dishwashing machine racks in Nursing 
Home Y were not v;ide enough to place two compartmented plates into one 
section without one plate covering about one-third of the surface of the 
oLher plate. 
Table 23. Mean scores^" for factors; related to quality whisn handling soiled dishes in the 
dishwashing area at selected meals in three nursing home food service departments 
Nursing home 
X Y z 
Criterion statement Mean Mean Mean 
(factors related to quality) score N score N score 
A. Visibly soiled dishes and glassware are rinsed before 
entrance into the wash section of the dishwashing machine 8 2.8 7 3.6 9 5.9 
B. Silverware is completely submerged in soaking solution 
before washing 8 5.2 7 6.0 8 6.0 
C. Dishes and glassware are placed in each rack so that all 
surfaces of each item will be subjected to the wash and 
rinse treatment in the dishwashing machine 8 2.0 7 1.4 9 2.9 
Mean for factors related to quality*" 3.3 3.7 4.9 
^Rating scale used: 
6 Statement true in all of instances observed 
3 Statement true in half of instances observed 
0 Statement true in none of instances observed 
NA Not applicable. 
is the number of real periods for which the statement was applicable to the activities 
performed by thù employee being observed. 
^The mean for factois related to quality was obtained by dividing the total of the mean scores 
by the number of applicable criterion statements. 
